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Musculoskeletal disorders (MSDs) remain the most prevalent form of occupational ill-health in
Great Britain. With a view to improving the efficacy of interventions to tackle such problems, this study
examined the applicability of the stage of change approach to health and safety interventions in the
workplace. Tools were developed to assess individual worker and organisational stage of change
towards reducing the risks of MSDs. These tools were administered and tested in a range of
occupational sectors, and were found to demonstrate high levels of reliability.
To examine whether the stage of change approach could improve the effectiveness of interventions in
practice, interventions aimed at reducing MSDs were monitored within a variety of organisations. In
approximately half of these interventions, approaches were tailored according to managers’ and
workers’ stage of change. Tailored interventions were found to be significantly more effective in
promoting risk-awareness, promoting behaviour change aimed at reducing the risks, and reducing self-
reported musculoskeletal discomfort in a number of body areas. The importance of attitude and
behaviour change in the effective reduction of risks was reinforced by managers’ comments in post-
intervention interviews.
These findings suggest that scope exists for improving the success of interventions by tailoring advice
according to stage change, by increasing the uptake, implementation, and maintenance of risk-
reducing measures.
This report and the work it describes were funded by the Health and Safety Executive (HSE). Its
contents, including any opinions and/or conclusions expressed, are those of the authors alone and do
not necessarily reflect HSE policy.
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EXECUTIVE SUMMARY 
 
 
PROJECT AIMS 
 
For over a decade, work-related musculoskeletal disorders (MSDs) have remained the most 
common cause of work-related ill health in Great Britain, and despite an initial decline in 
prevalence rates, figures appear to have reached a plateau in recent years.  The failure for 
prevalence rates to diminish further in 2001/02 and 2003/04 may be an indication that further 
health and safety interventions are failing to have any additional notable effect. 
 
Behaviour is a crucial factor in the reduction of many of today’s most widespread diseases 
and health problems, including MSDs.  As with the effective reduction of any health or safety 
risk, not only do managers first need to take action to implement risk-reducing measures, but 
employees then need to change their routine ways of working to incorporate new methods, 
equipment, or working practices.  Despite this, evidence suggests that ergonomics consultants 
focus largely on the physical aspects of the work, tending to overlook the more 
‘psychological’ factors such as risk perception or management commitment (Whysall et al., 
2004).  Such an approach also overlooks psychosocial factors, which have been found to be 
associated with MSDs.   
 
This research attempted to improve the efficacy of interventions by applying the stage of 
change approach (Prochaska & DiClemente, 1982) to the workplace.  The stage of change 
model acknowledges the importance of addressing attitudes in order to achieve behaviour 
change, and assumes that any behaviour change involves movement through distinct stages: 
 
i) precontemplation (resistance to recognising or modifying problem behaviour)  
ii) contemplation (recognition of the problem, thinking about changing, but not 
ready to act)  
iii) preparation (intending to change in the next 30 days, and/or having made specific 
plans to do so) 
iv) action (having engaged in behaviour change, no longer than 6 months ago) 
v) maintenance (initiated changes over 6 months ago, working to consolidate gains 
made and avoid relapse)   
 
An individual’s stage determines their receptiveness to, and the likely efficacy of, particular 
methods of education.   
 
PHASE 1: TOOL DEVELOPMENT 
 
In order to integrate attitudinal and behavioural dimensions into health and safety 
interventions, practical tools were developed to measure both organisational and individual 
worker readiness to change.  The traditional method of assessing of stage of change; used in 
previous work (e.g. DiClemente et al., 1991), was developed for applicability to the 
workplace domain, and in particular, to the issue of MSDs.  Checklists were developed to 
assess both individual worker and organisational stage of change.  These tools were 
administered and tested in a range of occupational sectors, involving 100 managerial 
representatives (including directors, supervisors, health and safety managers), and 168 
employees. 
 
The tools demonstrated high levels of reliability, as identified by Cronbach’s alpha 
coefficients.  Both managers and workers were found to be distributed across the stages, and 
interestingly, the distributions of these different groups across the stages were distinctly 
different.  Whereas the majority of managerial representatives were identified as being in the 
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maintenance stage, employees were typically in the precontemplative or preparatory stages.  
As a result, these findings suggest that scope exists for promoting change more effectively, by 
tailoring approaches according to both managerial and worker stage of change. 
 
PHASE 2: IMPLEMENTATION 
 
The effectiveness of the stage of change approach with regard to reducing occupational health 
and safety risks (specifically, MSDs), was tested by monitoring 24 interventions aimed at 
reducing MSDs within a variety of organisations.  In approximately half of these 
interventions, interventions were tailored according to managers’ and workers’ readiness to 
change.  The effectiveness of tailored compared to ‘standard’ interventions was measured on 
a variety of levels, including stage of change, self-reported musculoskeletal pain and 
discomfort, and safety climate.  These evaluations were conducted 4-6 months after the 
implementation of the interventions. 
 
Overall, tailored interventions appeared to be significantly more effective on a number of 
levels: 
 
• promoting risk-awareness 
• promoting behaviour change  
• promoting the maintenance of risk-reducing behaviours 
• reducing self-reported musculoskeletal pain and/or discomfort in a number of body 
areas 
 
No significant changes occurred in workers’ reports of musculoskeletal pain and/or 
discomfort following the implementation of standard interventions. 
 
The importance of tackling attitudes and behaviours was reinforced by managers involved in 
both the tailored and standard interventions, during post-implementation interviews.  
Irrespective of intervention condition (tailored/standard), the most commonly cited barriers to 
the effective reduction of MSD risks were: 
 
• changing employee behaviour 
• managerial attitudes towards the risks and/or intended changes 
• gaining managerial commitment to/authorisation for changes 
 
Similarly, the most commonly cited facilitators to the process of reducing the risks were: 
 
• supportive management 
• risk awareness  
• communication 
 
 
CONCLUSIONS 
 
Both the quantitative and qualitative findings of this work are compatible with calls for the 
application of the stage of change approach to occupational settings (e.g. Dejoy, 1996; 
Haslam & Haslam, 2000; Prochaska et al., 2001), suggesting that scope exists for improving 
the success of health and safety interventions by tailoring advice according to stage change.  
By tackling the attitudes, beliefs, and behavioural intentions that underpin an individuals’ 
current stage, tailored approaches can increase the uptake, implementation, and maintenance 
of risk-reducing measures.   
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Whilst MSDs were selected as the issue on which to test the application of the stage of change 
approach in the current instance (due to MSDs being the most common form of occupational 
ill health in Great Britain), it is believed that this approach is applicable to a broad range of 
occupational health and safety issues (e.g. stress management).  As attitude and behaviour 
change are crucial components to any organisational change intervention, this model is likely 
to have extensive application to improving health and safety in the workplace. 
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1  INTRODUCTION 
 
 
Musculoskeletal disorders (MSDs) have remained the most commonly reported type of work-
related ill health in Great Britain for over a decade (joined only by stress in recent years), 
according to national surveys of self-reported work-related illness (Health & Safety 
Commission - HSC, 2004; 2001; 2000; 1998).  The latest figures show that in 2003/04, an 
estimated 1,108,000 people in Great Britain experienced symptoms that they felt were caused 
or made worse by their work, leading to the loss of an estimated 11.8 million working days in 
the previous 12 month period (HSC, 2004).  This persistent problem presents substantial costs 
to individual sufferers, employers, and health service providers alike.    
 
Furthermore, comparisons between surveys of the estimated prevalence of MSDs in England 
and Wales show that although prevalence rates gradually declined since 1990, they appear to 
have reached a plateau, failing to diminish further in recent years.  This raises the question as 
to why prevalence rates remain high in spite of ongoing attempts to tackle MSDs, and how 
interventions to reduce MSDs can be made more effective.  The answer is unlikely to be 
related to lack of knowledge regarding the work-related factors linked to MSDs, as a 
considerable body of evidence exists in support of established associations between many 
types of MSDs and specific work-related tasks or factors (e.g. repetitive motion, excessive 
force, non-neutral body postures).  For instance, evidence exists in the forms of 
epidemiological reviews (Bernard, 1997; National Research Council, 1998), national surveys 
(HSE, 2005), and experimental studies (Armstrong et al., 1993).  
 
Support for the effectiveness of interventions to tackle these factors, however, is mixed.   
Karsh et al. (2001), for example, analysed 101 intervention studies to control MSDs in the 
workplace, including the implementation of personal protective equipment (PPE), ergonomic 
and/or lifting training, assistive tools or technologies, exercise interventions, job redesign, and 
multiple intervention components, and found that the majority (84%) produced mixed results.  
For example, Melhorn (1996) found positive results following ergonomics posture training, 
but no improvements following the use of a new tool or exercise training aimed at reducing 
the risks of upper extremity problems.  Regarding the prevention of back pain, Shi (1993) 
found that interventions were related to reductions in back pain prevalence, but did not affect 
workers’ reports of daily or monthly pain. 
 
In addition, in a review of 92 studies of ergonomics interventions for improved 
musculoskeletal health, Westgaard and Winkel (1997) concluded that even though some 
studies yielded positive results, all were methodologically flawed, and consequently could not 
be relied upon as supportive evidence.  Criticisms of the adopted methodology included the 
lack of control groups, insufficient delays between intervention and follow-up, and the 
neglect of psychosocial influences.  Indeed, Volinn (1999) argued that any intervention 
studies can be seen as effective if taken at face value, and held methodological problems as 
the reason why interventions of seemingly different principles can also be found to be 
consistently successful. 
 
The adoption of a participatory approach to ergonomics has, for the past decade or so, been 
cited as a means for improving the effectiveness of ergonomics interventions (e.g. Noro & 
Imada, 1991; Wilson & Haines, 1997).  However, Laing et al. (2005) reported a participatory 
ergonomics programme implemented in an automotive parts manufacturing firm, involving 
physical changes to the workplace intended to reduce worker exposures to physical demands.  
Despite physical change projects being rated as improvements by workers, and the changes 
successfully reducing peak and cumulative mechanical exposures, there were few systematic 
changes in perceived effort or pain severity levels.    
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A possible explanation for the documented inconsistency of ergonomics interventions may lie 
in the variability of the intervention process itself.  Indeed, the HSE (2002) highlighted the 
importance of the intervention process, and proposed a seven staged cycle for the 
management of MSDs (specifically focusing on upper limb disorders – ULDs):  
 
1. Understand the issues and commit to action 
2. Create the right organisational environment 
3. Assess the risk of ULDs in the workplace 
4. Reduce the risks of ULDs 
5. Educate and inform the workforce 
6. Manage any episodes of ULDs 
7. Carry out regular checks on programme effectiveness 
 
In practice, however, initial evidence suggests that ergonomics consultants focus largely on 
the physical aspects of the work, tending to overlook the ‘softer’ side of change; the more 
‘psychological’ factors such as risk perception and commitment to change (Whysall et al., 
2004).  Not only does such an approach neglect key stages of the HSE’s recommended 
management cycle, but is also at odds with the implications for effective reduction implied by 
health psychology, and behaviour change theory.   
 
As recognised by the World Health Organisation (WHO, 1988), behaviour is a key causal 
factor underpinning many of today’s most widespread diseases and health problems, such as 
obesity, coronary heart disease, skin cancer, and lung cancer.  Behaviour is also crucial to 
work-related MSDs, as for the risks of MSDs to be reduced, action first needs to be taken by 
managers to implement risk-reducing measures (e.g. changes to the workplace layout, tools, 
equipment, or training), and these changes then need to be adopted by employees, and 
integrated into their routine ways of working.  Indeed, reflecting this, both WHO (1988) and 
HSE (2002) specifically recommended that interventions to tackle MSDs combine 
ergonomics improvements with health promotion activities aimed at modifying behaviour.  In 
order to effectively reduce occupational ill health, therefore, interventions need to be designed 
to tackle attitudes that influence health behaviour.  Currently, however, there appears to be 
little evidence of this in practice (Whysall et al., 2004).   
 
Whilst many models of health related behaviour have been proposed, the Stage of Change 
approach; a component of the Transtheoretical Model (Prochaska & DiClemente, 1982); has 
been highlighted as particularly beneficial for application in this context (e.g. Dejoy, 1996; 
Haslam & Haslam; 2000; Prochaska et al., 2001).  Used extensively in connection with health 
behaviours such as drinking, smoking, and exercise, the stage of change model centres around 
the change process itself, emphasising the importance of ensuring that interventions are 
tailored according to recipients’ readiness to change.  Consistent with the notion that 
individuals’ behaviours are strongly determined by their knowledge and attitudes, Prochaska 
and DiClemente maintain that a crucial, yet frequently overlooked step towards reducing 
health risks is to ensure that the individuals concerned perceive the health issue to be a 
genuine risk.  In terms of MSDs, it can be seen that managers are unlikely to implement 
changes, or employees to adopt changes to their working practices, unless they are genuinely 
concerned about the issue.  Individuals that are unconcerned about the risks, and are not 
considering taking action to reduce the risks, are considered to be in the ‘precontemplation’ 
stage.  According to the stage of change model (see figure 1), precontemplation is the first in 
a series of distinct stages through which behaviour change progresses:   
 
vi) precontemplation (resistance to recognising or modifying problem behaviour)  
vii) contemplation (recognition of the problem, thinking about changing, but not 
ready to act)  
viii) preparation (intending to change in the next 30 days, and/or having made specific 
plans to do so) 
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ix) action (having engaged in behaviour change, no longer than 6 months ago) 
x) maintenance (initiated changes over 6 months ago, working to consolidate gains 
made and avoid relapse)   
 
  
 
Figure 1  Stage of change (Prochaska & DiClemente, 1982) 
 
The model also provides implications for promoting change in practice, as each stage has 
been found to be dominated by specific types of underpinning attitudes, beliefs and intentions 
regarding the health issue.  The key constructs believed to influence movement between 
stages being decisional balance (Velicier et al., 1985) and habit strength (Velicier et al., 
1990).  Decisional balance reflects an individual’s relative weighing up of the pros and cons 
of changing.  With smoking, for example, in precontemplation the pros of smoking outweigh 
the cons, but a crossover occurs in the contemplation stage, where the cons of smoking 
become equal to the pros.  In the case of MSDs, therefore, a precontemplative construction 
worker, for example, may feel that the benefits of saving time by carrying two bags of cement 
at a time outweigh the possible risk of injury as a result (despite the introduction of a weight 
limit on cement bags in order to protect workers).  A worker that is contemplative of change, 
on the other hand, may begin to realise that the time saved by carrying two bags of cement is 
not worth the potential body damage caused.  As individuals progress into the more advanced 
stages of change, the cons then begin to outweigh the pros of the risky behaviour.   
 
This crossover effect has been observed in relation to 12 different health-related behaviours 
(Prochaska, Norcross, & DiClemente, 1994).  Habit strength, on the other hand, tends to be 
initially high in the precontemplation stage, but gradually weakens with progression through 
the stages.  As a result, due to the varying dominance of these concepts over time, an 
individual’s stage of change determines their receptiveness to (and, consequentially, the 
effectiveness of) health information and education aimed at promoting behaviour change.  In 
the precontemplation stage, for instance, individuals are more influenced by graphic 
information about the health risks, whereas skills training or practical advice is more effective 
in promoting change among those in the preparation stage.  In the maintenance stage, 
emphasis should be placed on the need to remain vigilant to the risks, and to establish systems 
of monitoring and feedback.  Research adopting the TTM has shown that stage matched 
interventions increase the likelihood that individuals will take action (e.g. Prochaska et al., 
1993; Rakowski et al., 1998).   
action 
maintenance 
relapse contemplation 
preparation 
precontemplation 
stable healthy 
behaviour 
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Despite the intuitive relevance of the stage of change approach to the organisational context, 
attempts to apply the approach in practice have been limited.  Urlings et al. (1990) provided 
some support for the benefits the application of such an approach might hold for 
organisational interventions.  Urlings et al. explored the feasibility of adopting a staged 
approach to promote the introduction of standing aids into the Dutch furniture industry, 
although did not actually evaluate the implementation of such an approach.  Furthermore, 
consisting of a single case study, these findings have limited use in terms of broader 
application.   
 
The aim of this research, therefore, was to apply the stage of change approach to the 
organisational domain, in relation to reducing the risks of MSDs, and to assess whether 
tailoring organisational interventions according to stage of change, can improve the 
effectiveness such change initiatives.  Tools were developed to assess both organisational and 
individual worker stage of change regarding work-related MSDs, and administered to 
personnel within a wide range of organisations.  The stage of change approach was then 
tested in practice, by monitoring a range of interventions aimed at reducing the risks of 
MSDs, and in half of these cases attempting to improve intervention effectiveness by tailoring 
interventions according to both individual worker and organisational stage of change. 
 
1.1 OBJECTIVES 
 
The objectives of this project were to: 
 
 develop tools to assess both individual worker and organisational stage of change in 
relation to reducing the risks of MSDs in the workplace 
 
 examine the reliability of these tools in a range of at-risk organisations in terms of MSDs, 
and explore the factors relating to stage of change 
 
 apply the tools in practice, assist organisations in tailoring their interventions according to 
both worker and organisational stage of change 
 
 evaluate the effectiveness of tailored interventions compared to non-tailored interventions 
 
1.2  RESEARCH APPROACH 
 
A combination of research methods were used to achieve these objectives, including 
quantitative and qualitative elements.  The first phase of the research concerned the 
development of tools to assess both individual worker and organisational stage of change (see 
figure 2).  This was achieved through the use of surveys designed to assess stage of change, 
attitudes towards health and safety, and in the case of individual workers, musculoskeletal 
pain and discomfort.  
 
 
 
 
 
 
z 
 
 
 
 
 
Figure 2  Tool development phase methods overview 
Tool Development 
 
- Item generation 
- ‘Weeding’ process 
Worker survey
Managerial survey
Worker stage of change  
Organisational stage of change  
Analyses
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Organisational stage of change was assessed via a survey with directors, health and safety 
managers, and supervisors.  Due to the difficulty of gaining access to these individuals, in 
63% of cases, the survey was conducted over the telephone.  The remaining 37% of the 
managerial sample completed the survey in person.  Worker stage of change was assessed 
among 10-20 workers (depending on ease of access and willingness to participate) within 10 
different organisations.  Workers completed the survey face-to-face with the researcher, 
taking each respondent approximately 10 minutes to complete.   
 
The second phase of the research involved pre- and post-intervention monitoring of 24 
workplace interventions aimed at reducing the risks of work-related MSDs (see figure 3).  
These interventions were carried out within a range of organisations, in terms of industry and 
size.  This involved a sample of around 100 managers and 600 employees.  A number of pre- 
and post-intervention measures were taken within each case study organisation, namely: 
 
 Observation of working practices 
 Employee survey  
 Managerial survey  
 Semi-structured interviews with managers (post-intervention) 
 
In approximately half of the cases, organisations were provided with pre-intervention 
information and advice on how to tailor their interventions according to both managerial and 
worker stage of change.  For example, in cases where managers and/or workers were 
identified as being in the precontemplation stage, the organisation was advised of the 
importance to first educate and promote risk awareness among both of these groups of 
individuals, by highlighting the detrimental effects of MSDs.  In order to do this effectively, 
emphasis was placed on the need for this information to be specifically targeted to the 
primary concerns of these two different groups (i.e. managers and workers), which are likely 
to be qualitatively different.  For example: 
 
Managerial concerns    Workers’ concerns 
- Reduced productivity   -    Pain 
- Reduced product/service quality   -    Numbness, tingling 
- Employee suffering    -    Temporary or permanent  
- Damage to company reputation        disability 
- Increased absence    -    Lost time from work 
- Early retirement through ill health  -    Loss of earnings 
- Increased turnover    -    Treatment/healthcare costs 
- Higher recruitment and training costs 
- Compensation claims 
- Increased insurance premiums 
 
Health promotion materials were developed to assist organisations in this task, including 
leaflets, posters, presentations, and CD-ROMs. 
 
Figure 3  Implementation phase methods overview 
 
Pre-intervention 
monitoring: 
24 interventions 
Standard interventions
Tailored interventions
Tailoring advice
 
Post-
intervention 
monitoring 
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1.3 REPORT FORMAT 
 
The two phases of the research; tool development and implementation; are presented 
separately.  The remainder of the report is divided into 4 main sections as follows: 
 
Section 2 - Tool development 
 Method 
 Results 
 
Section 3 - Implementation 
 Method 
 Results: Standard interventions 
 Results: Tailored interventions 
 
Section 4 - Implementation: Managers 
 Results: Standard interventions 
 Results: Tailored interventions 
 Managerial interviews 
 
Section 5 - Summary and conclusions 
 Overview of findings 
 Conclusions 
 Implications for theory and practice 
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2  TOOL DEVELOPMENT 
 
 
2.1 METHOD 
 
2.1.1 Research instruments 
The organisational and worker surveys both comprised the following 3 sections:  
 
 general information (e.g. company size, role of the respondent, tenure)  
 stage of change assessment  
 attitudes, behavioural intentions, and perceptions of the facilitators and barriers to 
the reduction of MSDs (descriptive statements rated for level of agreement on a 
5-point Likert scale)   
 
The worker survey included an additional section,  
 
 musculoskeletal pain experienced in the previous 7 days, and the previous 12 
months   
 
The term ‘musculoskeletal problems’ (as opposed to musculoskeletal disorders) was used 
throughout the survey, as recommended by the HSE project manager.  The reason for this is 
that some sufferers may be misled by the term ‘disorder’, and be falsely discouraged from 
identifying their problems.  Standardised instructions described what was meant by this term 
(see appendix 1). 
 
Stage of change tool 
Based upon the traditional method of assessing of stage of change used in previous work (e.g. 
DiClemente et al., 1991), a small set of questions were used to assess stage, focused on the 
standard delimitating factors for classifying stage:   
 
 Precontemplation (not intending to take action to reduce the risk)  
 Contemplation (intending to take action in the next 6 months)  
 Preparation (intending to take action in the next 30 days, and/or have developed 
specific plans for the steps that are to be taken) 
 Action (working to reduce the risk) 
 Maintenance (having taken action more than 6 months ago, and working to 
consolidate the gains made and prevent relapse) 
 
Minor modifications were made to improve applicability to the organisational domain, and 
the issue of MSDs.  Namely, the precise timeframe ‘taking action within 30 days’ was 
considered too precise with regard to implementing the types of changes necessary to reduce 
MSDs, as this process is often subject to external constraints.  In order that the question 
related to behavioural intentions rather than difficulties due to external constraints on the 
implementation of changes, the wording was relaxed to state ‘within the next month or two’.  
Slightly different wordings of question items were also required for managers as for workers, 
due to the nature of their roles in the organisation.  (see appendix 2)   
 
In addition to the above, as reducing the risks of MSDs in the workplace is a more 
complicated process than health behaviour such as giving up smoking or losing weight, a 
clear definition of what constitutes effective action in the case of MSDs was required in order 
to identify the action stage.  The HSE’s guidance on the effective management of ULDs 
(HSE, 2002) was used as a basis for these criteria.  Organisations were classified as being in 
the action stage if they had recently, or were currently implementing what are referred to in 
the HSE guidance as ‘higher order’ solutions.  Higher order solutions are attempts to 
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eliminate the risk at source (e.g. by redesign of the work task, replacement of tools or 
components, or through automation of the task).  Individual workers were classified as being 
in the action stage if they had made changes to their job in order to reduce the risk of MSDs, 
irrespective of whether their employer had made changes.  It was found that in some 
circumstances, the employee has limited scope for making actual changes to their work or 
workplace.  In these situations, employees’ progression into the action stage may be 
dependent to some extent, upon the degree to which their employer had made changes.  
However, in cases where employees are unable to change the work or work environment 
themselves, it is possible for them to request that management make changes; itself a form of 
action. 
 
Workers were also asked whether their employer had made any changes, however, this was in 
order to assess the level of agreement between the extent to which managers and workers 
reported action to have been taken, rather than for determining workers’ stage of change.  
This would also enable assessment of the extent to which employees’ action is related to that 
of their employers. 
 
Attitudes, barriers, facilitators   
A bespoke set of Likert style questions was generated, half designed as an alternative means 
of assessing stage of change, and half to explore specific barriers and facilitators that may 
influence effective reduction of ill health in the workplace (see appendix 3).   
 
Items were decided upon through a careful selection process beginning with the generation of 
a large set of possible items, which were based upon a review of the stage of change 
literature, and in the case of barriers and facilitators, health behaviour change and 
organisational change literature (with specific reference to occupational health and safety 
initiatives).  This large item set was then systematically narrowed down by the research team. 
 
Items were included to assess the delimiting factors underpinning each of the stages of 
change.  In terms of barriers to, and facilitators of change, the following factors were 
considered relevant to MSDs: perceived risk, perceived cost-benefit of taking action, 
availability of necessary time and resources, internal/external attribution of cause, perceived 
efficacy of interventions, perceived effect of MSDs on absence, perceived effect of MSDs on 
productivity, resistance to change amongst the workforce, and perceived control over the risk. 
 
2.1.2 Sample   
The organisational survey was administered to 100 health and safety managers, supervisors 
and directors selected from 2 commercially available databases: ‘OneSource®’ and 
‘Thomson Business Search Pro®’.  A sample of 100 was thought to be a sufficient sample 
size for the application of the multivariate analyses.  Purposive sampling was used in order to 
ensure that participants were from a range of high-risk industries in terms of MSDs 
(determined by 2000/01 occupational ill-health statistics, HSC, 2002).  Industries represented 
included: construction, engineering, manufacturing, printing, delivery, and healthcare sectors, 
and the Fire and Rescue Service.  Where available, 2 different representatives from the same 
organisation (e.g. director and health & safety manager) were surveyed to explore differences 
between individuals of different managerial roles within the same organisation.  As a result, 
the sample of 100 managerial representatives was derived from 85 different organisations. 
 
One hundred and sixty-eight workers completed the worker survey, from 10 different 
organisations.  Whilst selection of the organisations within which they were employed was 
purposive, in order to obtain workers from a range of high-risk sectors in terms of MSDs, 
selection was largely determined by employers’ willingness to grant the research team access 
to their workplace and employees.  The range of organisations that were selected suggests that 
there was no apparent bias from this in the sample achieved.  Selection of individual 
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employees within each organisation was achieved using opportunistic sampling in order to 
cause as little disruption in the workplace as possible.   
 
2.1.3 Analysis  
Descriptive statistics were used to identify the distribution of organisations and workers 
across the stages of change, managers and employees’ attitudes, and workers’ reported 
symptoms of MSDs.  Cronbach’s alpha was calculated to test the reliability of the stage of 
change tool, correlating stage of change assessed via the traditional method with the stage 
derived from respondents’ ratings of the descriptive statements relating to the delimitating 
factors of the stages of change.  In order conduct such analyses, stage was coded numerically 
(i.e. precontemplation = 1, contemplation = 2, preparation = 3, and so on).  Kruskal-Wallis 
and Mann-Whitney tests were used to identify significant differences in stage of change 
according to independent factors. 
 
2.2 RESULTS 
 
2.2.1 Descriptive statistics  
In terms of role, of the 100 respondents in the organisational survey, 47 were health and 
safety managers, 27 supervisors, 14 occupational health specialists, and 12 were company 
directors.  These individuals came from a range of industries, as shown in table 1.  The 
organisations represented by these managers varied in size between those with 10 employees 
to 240,000 employees.  The final sample comprised managers from 50 large organisations 
(250+ employees), 39 medium (50-249 employees), and 11 small organisations (0-49 
employees).   
 
Table 1  The distribution of managers according to sector 
 
Sector N 
Construction 12 
Manufacturing 31 
Printing 5 
Education 20 
Health Care 9 
Postal/Delivery 17 
Engineering 5 
Fire and Rescue Service 1 
Total 100 
 
Workers were surveyed in 10 of the above organisations.  The industries represented by these 
organisations, and the numbers of workers surveyed from each of these industries are 
displayed in table 2.  The mean length of tenure for workers was 6 years (minimum 1 month, 
maximum 38 years, SD = 7.31 months).  The sample of organisations from which the workers 
were drawn varied in size from those employing 130 personnel to 6,000 personnel, 2 of the 
organisations classified as small (0-49 employees), 3 as medium (50-249 employees), and 5 
large (250+ employees).   
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Table 2  The distribution of workers according to sector 
 
Sector N 
Manufacturing 12 
Postal/Delivery 34 
Education 25 
Healthcare 20 
Engineering 12 
Construction 22 
Printing 22 
Fire & Rescue Service 21 
Total 168 
 
2.2.2 Stage of change   
Both managers and workers were distributed across the stages of change, although the 
profiles of the two groups are distinctly different, as shown in figures 4 and 5.  The largest 
proportion of managers (n = 33) identified their organisations as being in the maintenance 
stage (i.e. working to prevent relapse and consolidate gains made).  The majority of workers, 
in contrast, were identified as being either in the precontemplative (i.e. not considering 
changing their behaviour) or preparatory stages (having specific ideas about the changes that 
need to be made but having not yet initiated change).   
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Figure 4  Organisational stage of change 
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Figure 5  Workers’ stage of change 
 
In order to assess the reliability of the stage of change assessment, a Cronbach’s Alpha 
analysis was conducted, correlating stage of change (as assessed via the traditional method 
similar to that used in previous work by Prochaska and colleagues), with stage outcome as 
assessed by respondents’ ratings of statements relating to the delimitating factors of stages, 
measured on a Likert scale.  The analysis produced a Cronbach’s Alpha Coefficient Value of 
0.90 in the case of the organisational survey, and 0.92 in the worker survey, suggesting the 
scales possess high levels of reliability.   
 
Analysis of individual responses revealed that 89% (n = 89) of the total sample of managerial 
representatives, and 70% (n =118) of workers, were concerned about the risk of MSDs.  In the 
subset of organisations where steps had not already been taken, 72% (n = 68) of managers felt 
that steps should be taken in the next 6 months, compared to only 59% (n = 99) of workers.  
Excluding those currently taking steps to manage the risks, 51% of this sub-sample (n = 48) 
of managers were considering taking action in the next month or two, and also had a clear 
idea of the steps they were going to take.  A similar proportion (53%, n = 89) of workers felt 
that changes should be made in the next month or two, and 46% (n = 77) had ideas of the 
specific changes that should be made.   
 
Almost half of the managerial sample (n = 47) indicated that they had already implemented 
steps to reduce the risks of MSDs within their organisations, the majority of which (91%) 
were steps included in the HSE (2002) recommendations for managing upper limb problems 
in the workplace.   
 
Less than half (44%, n = 74) of workers had made changes to their work or workplace 
themselves, and of those that had made changes more than 6 months ago, only 25% (n = 42) 
felt that any further attention to the risks of MSDs in their work was necessary.  In contrast, of 
the 41 managers that had taken action more than 6 months ago, 83% (n = 34) reported the 
intention to continue their efforts to tackle the risks of MSDs.  Both the types of steps 
planned, and those already taken, by managers, are summarised in table 3.  Examples of the 
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changes made by workers themselves, and their suggestions for changes that would help 
reduce the risks, are shown, verbatim, in table 4.   
 
Only 43% (n = 72) of workers reported that their employer had made any changes to reduce 
the risk of MSDs in their work.  This is a considerably different response to that of the 
managers within the same organisations, 80% claiming that changes had been made.   
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2.2.3 Musculoskeletal pain and discomfort  
Sixty-three percent of workers had experienced musculoskeletal pain in the previous 12 
months that they felt was a result of their work.  The lower back was the most common area 
within which pain was experienced, with 61% (n = 102) of those who had experienced pain 
having experienced problems in this area.  Only 30% (n = 50) of those who had experienced 
pain in the last 12 months had taken time off work as a result.  Twenty percent (n = 34) of the 
sample had experienced musculoskeletal pain in the last week that they believed to be a result 
of their work, although only one individual had had to take time off work as a result.  The 
numbers of individuals experiencing pain in each of the areas, both in the previous 7 days and 
the previous 12 months, are shown in table 5. 
 
Table 5 Workers having reported musculoskeletal pain 
 
 Experienced pain in last 
12 months (n=97) 
Experienced pain in 
last week (n=34) 
Area of Body N %a N %a 
Neck 31 32 9 26 
Shoulders 48 49 16 47 
Elbows 12 12 2 6 
Wrists/hands/fingers 45 46 11 32 
Upper back 22 23 3 9 
Lower back 60 62 21 62 
a Percentage of those that experienced pain, not of the whole sample. 
 
To overcome the possibility that workers would be reluctant to report their own symptoms, 
respondents were asked whether their colleagues had experienced any musculoskeletal pain or 
discomfort as a form of cross-validation.  Forty-six percent reported that colleagues had 
experienced pain or discomfort in the last year, a slightly lower proportion to those that 
reported experiencing symptoms themselves.  This suggests that respondents did not 
underreport their own symptoms.   
 
2.2.4 Factors influencing organisational stage of change 
Organisational stage of change was found to differ significantly according to organisation size 
[Kruskal-Wallis, χ2 (2) = 12.0; p<.01], with larger organisations tending to be further 
advanced along the stage of change continuum than medium organisations with regard to 
tacking MSDs, and medium sized organisations in turn tended to be further forward than 
small organisations.  In order to explore this, analyses were conducted to identify which other 
factors differed significantly according to organisation size.  This revealed that managers 
within larger organisations tended to be more convinced than both medium and small 
organisations of the cost-benefits of taking action to reduce MSDs, with small organisations 
even less likely to perceive interventions as providing benefits than medium sized ones [χ2 (2) 
= 12.0; p<.05].  The same pattern of results was also found regarding risk perception in terms 
of MSDs [χ2 (2) = 8.0; p<.05], the perceived efficacy of changes [χ2 (2) = 9.7; p<.05], the 
perceived effect of MSDs on absence [χ2 (2) = 27.6; p<.001], and productivity [χ2 (2) = 9.2; 
p<.05].  The extent to which respondents reported the workforce to have shown resistance 
towards changes also differed significantly according to organisation size, with larger 
organisations having experienced more resistance than medium or small organisations [χ2 (2) 
= 11.6; p<.05].  However, it is possible that this is because larger organisations tend to be 
further advanced in terms of implementing changes, and have met and overcome the initial 
phase of greatest resistance.      
 
In addition to organisation size, organisational stage of change also differed significantly 
according to sector [χ2 (7) = 17.1; p<.05], with the fire service and the healthcare sector being, 
on average, further advanced in terms of stage of change than all other industries, and the 
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printing industry the least advanced in terms of managing MSDs.  Managers’ reports of 
whether the organisation had received any legal claims regarding work-related MSDs, and 
whether any employees had reported experiencing symptoms of MSDs, were also 
significantly related to stage [χ2 (3) = 19.6; p<.0001].  Those organisations that had received 
both legal claims and complaints from employees who believed they were suffering from 
MSDs were more likely to have taken steps to manage the risks of MSDs.   
 
In terms of attitudes, significant differences were found in managers’ perceived cost-benefit 
of taking action to tackle MSDs according to their stage of change [χ2 (3) = 27.9; p<.0001], 
and perceived efficacy of changes [χ2 (3) = 9.6; p<.05].  Both perceived cost-benefit and 
efficacy appeared to increase with stage progression.   Managers’ identification of employees 
as having taken absence due to MSDs [χ2 (4) = 18.1; p<.01], and the belief that productivity is 
suffering due to MSDs [χ2 (4) = 9.9; p<.05], also increased significantly with stage of change.  
The availability of time and/or resources to tackle MSDs, managers’ attribution (internal or 
external) of the cause of MSDs, perceived susceptibility of employees to MSDs, employees’ 
resistance to changes, and perceived control over risk factors were not significantly related to 
organisational stage of change. 
 
2.2.5 Factors influencing worker stage of change 
Individual worker stage of change also differed significantly according to sector [χ2 (7) = 
18.6; p<.01].  Mean ranks indicate that construction workers were on average in earlier stages 
of change than those from the other industries sampled, the majority of construction workers 
reporting no concern for the risks. Workers in the manufacturing industry, followed by those 
in the fire service, were the next lowest ranked groups of workers in terms of stage of change. 
In contrast, workers employed in the printing industry were on average the furthest advanced 
in terms of stage of change, followed by those in education and healthcare.  Worker stage of 
change with regard to MSDs was, however, unrelated to tenure.   
 
In terms of attitudes, as expected, worker stage of change was unrelated to their perceived 
cost benefit of interventions to reduce work-related MSDs, but did differ significantly 
according to perceived susceptibility to work-related MSDs [χ2 (4) = 14.1; p<.01].  Workers 
who perceived themselves as susceptible tended to be in the later stages of change.  Workers 
in the later stages of change were also significantly more likely to believe that productivity 
was suffering as a result of MSDs [χ2 (4) = 15.4; p<.01], and perceive greater control over the 
risk factors [χ2 (4) = 12.8; p<.05].  Worker stage of change was unrelated to the perceived 
availability of time and/or resources to tackle MSDs, workers’ attribution (internal or 
external) of the cause of MSDs, perceived efficacy of changes, perceived level of MSD-
related absence, and perceived resistance to change amongst the workforce.   
 
With regards to reported musculoskeletal pain or discomfort, worker stage of change differed 
significantly according to whether the worker reported having experienced musculoskeletal 
pain in the last 7 days [Mann-Whitney U, Z = -2.9; p<.01], although not according to reported 
pain over the last 12 months.  Those workers that reported having experienced pain in the last 
7 days tended to be further advanced in stage of change in terms of work-related MSDs.  
Worker stage of change did significantly differ, however, according to their reports of 
whether colleagues had experienced musculoskeletal pain both in the last 7 days [Z = -2.5; 
p<.05] and the last 12 months [Z = -2.4; p<.05].   
 
Finally, worker stage of change was unrelated to whether their employer had taken steps to 
tackle MSDs. 
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3  IMPLEMENTATION 
 
 
3.1 METHOD 
 
Twenty-four interventions, aimed at reducing the risks of work-related MSDs, were 
monitored within a variety of organisations.  Questionnaires were distributed to workers and 
managers both prior to and following the implementation of interventions.  Semi-structured 
interviews were conducted with managers following the implementation of interventions to 
explore the change process.  The follow-up evaluations were conducted 4-6 months after the 
implementation of the interventions. 
 
3.1.1 Research instruments 
The organisational and worker surveys used in phase 2 comprised of 3 sections:  
 
 demographic characteristics and background information (e.g. company size, role 
of the respondent, tenure)  
 stage of change assessment  
 health and safety climate assessment (taken from Cox & Cheyne, 1999) 
 
The worker survey included an additional section,  
 
 musculoskeletal pain experienced in the previous 7 days 
 
As in phase 1, the term ‘musculoskeletal problems’ was used throughout the survey, for the 
reasons described in section 2.1.1.  Standardised instructions were again provided to clarify 
what was meant by this term. 
 
Stage of change tool 
The organisational and individual worker stage of change was assessed using the tools 
developed in phase 1. 
 
Health and Safety Climate Assessment 
The short-form questionnaire of the Safety Climate Assessment (Cox & Cheyne, 1999) was 
incorporated into the survey.  Safety climate (as opposed to safety culture) was investigated 
because it reflects the more ‘tangible’ outputs of an organisation’s safety culture.  
Organisational culture is characteristically resistant to change, typically taking years to 
evolve, whereas safety climate operates at a more localised level, providing a more sensitive 
measure of changes.   
 
In terms of the particular tool adopted, the key considerations were reliability and practicality.  
The employee attitude questionnaire of Cox and Cheyne’s (1999) Safety Climate Assessment 
toolkit has been extensively tested, and evidence has shown the instrument to be reliable, and 
sensitive enough to detect differences between occupational groups (Cox & Cheyne, 2000).  
The questionnaire is also relatively succinct, and easy to administer; crucial considerations 
when conducting research within organisations. 
 
Minor modifications were made to improve applicability to the issue of MSDs within the 
workplace (see appendix 4).  Specifically, where question items referred to ‘safety’, this was 
altered to refer to both ‘health and safety’, to ensure that items were applicable to the 
management of MSDs, which may be considered as both health and safety issues.  For 
example:  
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‘Management acts decisively when a safety concern has been raised’,  
 
was changed to:  
 
‘Management acts decisively when a health and safety concern has been raised’. 
 
In addition, for industries where the term ‘production’ was inapplicable (i.e. education), this 
term was substituted for the term ‘performance’.  Consequently, in these instances: 
 
‘Management here considers safety to be equally as important as production’  
 
became:  
 
‘Management here considers safety to be equally as important as performance’ 
 
The wording of items was also adapted for administration to managers (see appendix 5). 
 
Musculoskeletal pain/discomfort 
Workers were asked whether they had experienced musculoskeletal pain or discomfort in the 
previous 7 days, and if so, to identify on a body map, the area/s in which the pain or 
discomfort was experienced.  Following this, participants were asked to rate the discomfort 
severity for each body area identified on a scale of 1-7 (1 being minimal discomfort, 7 
extreme discomfort). The tool is shown in appendix 6. 
 
3.1.2 Sample   
A total of 24 case study interventions were monitored.  In some cases, these interventions 
were within different departments or branches of the same organisation, enabling comparisons 
of similar cases.  As a result, 16 different organisations were involved.   
 
Recruitment of organisations was achieved through a press release from Loughborough 
University Publicity Office, inviting organisations that were intending to tackle MSDs, to 
participate in the study.  Following the release by the Loughborough Publicity Office, the 
article was featured in various other publications, including the Safety & Health Practitioner, 
RoSPA Occupational Safety & Health Bulletin, and TUC Risks Magazine.  Within this self-
selected sample of organisations, purposive sampling was used in order to ensure that 
organisations were drawn from high-risk industries in terms of MSDs.   
 
The organisational survey was administered to the manager/s responsible for the 
implementation of the intervention.  Where possible, two managerial representatives were 
approached, for example, the supervisor and the health and safety manager.  The worker 
survey was administered to all workers involved in the interventions, where feasible.  In large 
organisations where interventions were introduced organisation-wide, the survey was 
administered to sample of the workforce.  The size of this sample was determined by the 
availability of workers, and the level of access given by the employer.    
 
3.1.3 Allocation of projects 
Projects were allocated to either the ‘tailored’ or ‘standard’ condition alternately, in the order 
that they were recruited, to avoid biasing selection.   
 
3.1.4 Analysis  
Descriptive statistics were used to identify the distribution of organisations and workers 
across the stages of change, workers’ reported pain/discomfort, and safety climate.  Chi-
square tests were used to identify significant differences in stage of change before and after 
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the implementation of interventions, and Mann-Whitney tests to identify significant 
differences in workers’ pain/discomfort ratings. 
 
Transcribed data from post-intervention interviews with managers was analysed using the 
structured method outlined by Miles and Huberman (1994), involving a three-pronged 
approach beginning with data reduction (involving initial coding and search for themes), data 
displays, and conclusion drawing and verification.  The first phase involved physically 
organising and sub-dividing data into meaningful segments by cutting and pasting material 
into categorical collections.  The second phase involved determining criteria for organising 
data into themes (coding the data) and a subsequent search for patterns within themes to draw 
meaningful conclusions.  The initial set of codes (or themes) corresponded to each question in 
the interview schedule.  Other topics arose spontaneously in the discussion (emergent 
themes), which were assigned separate codes.  The data under each theme was summarised 
and verbatim quotes used to illustrate the theme being described. 
 
Of 24 interventions monitored, 11 were tailored according to managerial and worker stage of 
change, and 13 were ‘standard’ interventions.  A slightly larger proportion of standard 
interventions resulted, due to the inability to tailor one case owing to the narrow time window 
between being allowed into the organisation to collect pre-intervention data, and 
implementation of the intervention.  Organisational details relating to each case study are 
shown in table 6.  Details of the interventions in each case are shown in appendix 7. 
 
3.2  RESULTS - STANDARD INTERVENTIONS 
 
3.2.1  Participant characteristics  
Details of the workers sampled from the remaining 13 ‘standard’ interventions, both pre- and 
post-intervention, are shown in table 7.  These interventions were in a variety of different 
organisations, from the delivery, education, manufacturing, and utilities industries. 
 
Table 7 Workers’ personal characteristics 
 
 Pre-intervention (N = 187) Post-intervention (N = 190) 
 Mean                   Std.Deviation Mean                   Std.Deviation 
Age (years) 39 11.5 41 10.9 
Tenure (years) 7 7.1 11 9.4 
Hrs worked per wk 34 13.4 33 14.0 
  
3.2.2  Stage of change  
Similarly to the findings from the first phase of the research, before the implementation of 
interventions, the majority of workers in the standard intervention condition were in the 
preparation and precontemplation stages, 35% and 31% respectively.  Only 12% of workers 
were in the action stage, and 16% in the maintenance stage. 
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Follow-up data from workers in the standard intervention condition showed that little 
movement had occurred in terms of worker stage of change.  The only significant difference 
was a reduction in the number of workers in the preparation stage [χ2 (1) = 4.02; p < 0.05], as 
shown in figure 6.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6  Worker stage of change (standard interventions) 
 
A breakdown of responses to the question items assessing stage of change enables detailed 
examination of workers’ attitudes, perceptions, intentions, and behaviours. 
 
Appreciation of the risks of developing musculoskeletal aches and pains differed very little 
before and after the standard interventions, with 69% of workers expressing that they were 
concerned about the risks of developing MSDs before the implementation of interventions, 
67% post-intervention. 
 
In terms of intentions to take action, the proportion of workers involved in standard 
interventions that perceived there to be a need for changes to be made in the next 6 months 
changed very slightly, from 64% to 60%.  A small (although not significant) reduction 
occurred in the proportion of workers expressing the need for action to be taken in the next 
month or two, from 55% before the implementation of interventions, to 43% post-
intervention.  
 
The proportion of workers that had specific ideas for the types of changes that would help to 
reduce the risks also remained largely unchanged before and after interventions were 
implemented, 47% providing specific suggestions pre-intervention, and 43% post-
intervention.   
 
As would be expected, in terms of changes made, significantly more workers identified that 
their employer had made changes aimed at reducing the risk post-intervention, 60% compared 
to only 45% pre-intervention [χ2 (1) = 8.60; p < 0.05].  Similarly, the number of workers that 
reported having made changes aimed at reducing the risks themselves increased significantly 
before and after the implementation of standard interventions, from 37% to 52% [χ2 (1) = 
8.23; p < 0.05].   
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However, the number of workers that reported the intention to continue attempts to avoid the 
risks of MSDs following any initial changes reduced from 75% to 62% following the 
implementation of interventions (although this difference was not statistically significant).   
 
3.2.3  Discomfort Experienced in last 7 days 
Workers were asked if they had experienced any form of musculoskeletal pain or discomfort 
in the last 7 days, both prior to and following the implementation of changes aimed at 
reducing the risks of MSDs.  The proportion that reported having experienced pain or 
discomfort at these two intervals differed very little (77% of the sample pre-implementation 
and 72% post-intervention).   In terms of the specific body areas in which respondents 
reported having experienced this pain or discomfort, the actual frequency of workers having 
reported pain/discomfort in each area is given in table 8, and shown in percentages in figure 7   
There were no significant changes in the proportions of respondents reporting pain or 
discomfort in any of the individual body areas before and after the implementation of 
interventions.  The lower back remained the body area within which workers most commonly 
reported having experienced pain, on both occasions. 
 
For each of the areas within which workers reported having experienced pain or discomfort, 
they were asked to rate the severity of this pain/discomfort.  Both pre- and post-intervention, 
workers’ ratings ranged across the scale from 1 (minimal discomfort) to 7 (extreme 
discomfort), although Mann-Whitney tests revealed no significant differences according to 
the mean ranks of ratings from the pre- and post-intervention data.  Mean ratings of 
pain/discomfort severity are displayed in figure 9.   
 
Table 8  Workers’ self-reported pain/discomfort 
 
 Pre-intervention Post-intervention 
Total number of participants 187 190 
Neck 71 84 
Shoulder 77 66 
Upper arm 35 32 
Elbow 35 39 
Forearm 35 32 
Wrist 44 47 
Hand 45 36 
Upper back 42 43 
Lower back 96 92 
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Figure 7  Percentage of respondents experiencing pain/discomfort in the previous 7 days 
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Figure 8  Mean ratings of discomfort severity 
 
 
3.2.4  Attitudes towards health & safety 
The short form of the Safety Climate Checklist (Cox & Cheyne, 1999) was administered to 
workers to assess attitudes and perceptions regarding the following factors: management 
commitment, communication, company prioritisation of safety, perceived importance of 
safety rules & procedures, supportive environment, involvement in health & safety, personal 
priorities & need for safety, and work demands enabling safe working.  A breakdown of 
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workers’ pre- and post-implementation responses is shown in table 9 (percentages are to the 
nearest whole number). 
    
In order to analyse workers’ responses to the items in the Safety Climate Checklist, scores 
were calculated for each dimension, following the method outlined by Cox and Cheyne 
(1999).  This analysis generates a score between 2 to 10 for each dimension.  The scores from 
both the pre- and post-intervention surveys are shown in figure 9. 
 
The most notable change between the initial and follow-up surveys is the increase in workers’ 
perceived involvement in health and safety, which increased following the implementation of 
interventions.  Moderate improvements also occurred in relation to workers’ perceptions of 
company prioritisation of safety, the supportive environment, and workers’ personal priorities 
and need for safety. 
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3.3  TAILORED INTERVENTIONS 
 
3.3.1  Participant characteristics 
Details of the workers sampled from the 11 ‘tailored’ interventions, both pre- and post-
intervention, are shown in table 10.  These interventions were in a variety of different 
organisations, from the delivery, education, manufacturing, and utilities industries. 
 
Table 10  Personal characteristics 
 
 Pre-intervention (N = 197) Post-intervention (N = 142) 
 Mean                   Std.Deviation Mean                   Std.Deviation 
Age (years) 41 9.5 42 10.5 
Tenure (years) 9 8.2 10 8.4 
Hrs worked per wk 30 16.4 32 16.0 
  
3.3.2  Stage of change  
Similarly to the workers in the standard intervention condition, prior to the implementation of 
interventions, the majority of workers in the tailored intervention condition were in the 
preparation and precontemplation stages, 53% and 26% respectively.  Only 5% of workers 
were in the action stage, and 12% in the maintenance stage. 
 
Follow-up data from workers in the tailored intervention condition showed that considerable 
movement occurred in terms of worker stage of change.  As shown in figure 10, significantly 
fewer workers were in the precontemplation and preparation stages following tailored 
interventions [χ2 (1) = 4.27; p < 0.05, and χ2 (1) = 20.83; p < 0.002], and significantly more 
workers were in the action and maintenance stages [χ2 (1) = 24.16; p = 0.001, and χ2 (1) = 
21.29; p = 0.001].   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10  Worker stage of change (tailored interventions) 
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Due to the alternate assignment of case studies to standard and tailored conditions in order to 
avoid the possibility of selective allocation effects, the researchers had no control over the 
stage of change profiles of the workers in these conditions pre-implementation of 
interventions.  Despite this however, it is important to identify any significant differences that 
may influence the results. 
 
Comparing the pre-intervention stage of change profiles of workers in the standard and 
tailored conditions, whilst there are no significant differences in the numbers of workers in 
the precontemplation, contemplation, or maintenance stages prior to implementation of 
interventions, there were significantly more workers from the tailored condition in the 
preparation stage pre-implementation of interventions [χ2 (1) = 11.91; p < 0.001].  On the 
other hand however, there were also significantly more workers from the standard condition 
in the action stage than those in the tailored condition, prior to the implementation of 
interventions [χ2 (1) = 7.51; p < 0.05].  To simplify this comparison, the stages can be 
combined to create two categories, ‘inactive’ (individuals in precontemplation, 
contemplation, and preparation), and ‘active’ (individuals in the action and maintenance 
stages).  An analysis of the frequencies of workers from the standard and tailored conditions 
in these two categories showed that in fact, prior to the implementation of interventions, there 
were more active workers in the standard intervention condition, although overall there were 
no significant differences between the groups (see figure 11). 
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Figure 11  Frequencies of inactive and active workers from standard and tailored 
conditions prior to implementation of interventions 
 
A breakdown of responses to the question items assessing stage of change among tailored 
interventions enables detailed examination of workers’ attitudes, perceptions, intentions, and 
behaviours. 
 
As in the standard condition, the proportion of workers that reported being concerned about 
the risks of developing musculoskeletal aches and pains remained largely unchanged before 
and after tailored interventions, 77% of workers expressing that they were concerned about 
the risks of developing MSDs before the implementation of interventions, and 78% post-
intervention. 
 
In terms of intentions to take action, the proportion of workers in the tailored intervention 
condition that perceived there to be a need for changes to be made in the next 6 months 
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changed very slightly, from 74% to 70%.  A small (although not significant) reduction 
occurred in the proportion of workers expressing the need for action to be taken in the next 
month or two, from 66% before the implementation of interventions, to 58% post-
intervention.  
 
The proportion of workers that had specific ideas for the types of changes that would help to 
reduce the risks increased significantly after the implementation of interventions, 51% 
providing specific suggestions pre-intervention, and 62% post-intervention [χ2 (1) = 3.62; p < 
0.05].    
 
As would be expected, in terms of changes made, significantly more workers identified that 
their employer had made changes aimed at reducing the risk post-intervention, 55% compared 
to only 40% pre-intervention [χ2 (1) = 7.46; p < 0.05].  Similarly, the number of workers that 
reported having made changes aimed at reducing the risks themselves increased significantly 
after the implementation of interventions, from 33% to 58% [χ2 (1) = 21.49; p < 0.001].   
 
Encouragingly, the number of workers that reported that they intended to continue attempts to 
avoid the risks of MSDs following tailored interventions increased significantly, from 66% 
pre-implementation, to 88% post- implementation [χ2 (1) = 4.92; p < 0.05].     
 
3.3.3  Discomfort Experienced in last 7 days 
Workers were asked if they had experienced any form of musculoskeletal pain or discomfort 
in the last 7 days, both prior to and following the implementation of changes aimed at 
reducing the risks of MSDs.  The proportion that reported having experienced pain or 
discomfort at these two intervals differed only slightly (80% of the sample pre-
implementation and 73% post-intervention).   In terms of the specific body areas in which 
respondents reported having experienced pain or discomfort, the actual frequency of workers 
having reported pain/discomfort in each area is given in table 11, and shown in percentages in 
figure 12. 
 
There were significant reductions in numbers of workers that reported having experienced 
pain or discomfort in the upper arm [χ2 (1) = 8.79; p < 0.05], elbow [χ2 (1) = 6.42; p < 0.05], 
forearm [χ2 (1) = 5.97; p < 0.05], wrist [χ2 (1) = 15.65; p < 0.001], hand [χ2 (1) = 3.02; p < 
0.05], lower back [χ2 (1) = 3.38; p < 0.05], and legs [χ2 (1) = 10.81; p < 0.001] in the post-
intervention survey.  As was the case with the standard intervention condition, the lower back 
was the body area within which workers most commonly reported having experienced pain, 
both prior to and following the implementation of interventions. 
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Table 11  Frequency of workers having reported pain/discomfort 
 
 Pre-intervention Post-intervention 
Total number of participants 198 142 
Neck 79 45 
Shoulder 89 58 
Upper arm 55 20 
Elbow 66 29 
Forearm 50 20 
Wrist 71 23 
Hand 62 32 
Upper back 51 29 
Lower back 117 69 
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Figure 12  Percentage of workers experiencing pain/discomfort in the previous 7 days 
 
For each of the areas within which workers reported having experienced pain or discomfort, 
they were asked to rate the severity of this pain/discomfort.  Both pre- and post-intervention, 
workers’ ratings ranged across the scale from 1 (minimal discomfort) to 7 (extreme 
discomfort), and Mann-Whitney tests revealed that workers’ ratings of lower back pain or 
discomfort were on the whole significantly lower in the post-intervention survey that in the 
pre-intervention survey [U = 3152; p < 0.05].  There were no significant differences in the 
ratings of discomfort severity for the other body areas.   
 
It is important to note however, that mean discomfort ratings only include ratings from those 
workers that were still experiencing discomfort (i.e. individuals that had not experienced 
discomfort were asked to make no rating at all, rather than a rating of ‘0’ or ‘1’).  As a result, 
although the total number of workers experiencing discomfort declined in the follow-up 
survey, for those that still reported some discomfort, the severity of this discomfort did not 
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appear to be significantly affected by the implementation of interventions.  It may be that 
these reflect cases of chronic pain, which may be more resistant to alleviation.  Mean ratings 
of pain/discomfort severity are displayed in figure 13.   
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Figure 13  Mean ratings of discomfort severity 
 
 
3.3.4  Attitudes towards health & safety 
A breakdown of workers’ pre- and post-implementation responses to the Safety Climate 
checklist is shown in table 12 (percentages are to the nearest whole number), and workers’ 
safety climate scores are shown in figure 14. 
 
Notable improvements are evident in workers’ perceptions of management commitment, 
communication, and company prioritisation of safety following the implementation of 
interventions.  Safety climate scores also show a reduction in relation to workers’ personal 
appreciation of the risk following the implementation of interventions.  However, this arises 
due to the fact that increased appreciation of risks amongst workers (for example, increased 
agreement that the chances of developing MSDs are quite high) is considered a detrimental 
outcome in terms of Cox and Cheyne’s (1999) Safety Climate Assessment.  In some 
circumstances though, particularly in the precontemplation and contemplation stages, it could 
be argued that such change is not only a beneficial, but also an essential outcome.   
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4 MANAGERS 
 
 
A total of 43 managers completed the survey prior to, and 28 following, the implementation of 
interventions.  The reduction in sample size post-implementation was due to a combination of 
attrition and the unavailability of some managers at the time of the follow-up. 
 
4.1 STANDARD INTERVENTIONS 
 
4.1.1  Participant characteristics 
In the standard intervention condition, 21 managers participated in the pre-intervention survey, 13 
of whom were general managers, 5 health and safety managers, and 3 were supervisors.  Following 
implementation of interventions, 12 managers within the standard intervention condition completed 
the survey, 7 of whom were general managers, and 5 were health and safety managers.   
 
Whilst managers’ responses were crucial to the tailoring of interventions, due to the relatively small 
numbers of managers, care must be taken in interpreting these results as generalisable to the broader 
managerial population. 
 
4.1.2  Stage of change 
Prior to implementation of interventions, the majority of managers in the standard intervention 
condition were identified as being in the action (33%) and maintenance stages (33%).  Following 
the implementation of standard interventions, however, the majority of managers (67%) indicated 
that they were in the maintenance stage (see figure 15).  The increase in the number of managers in 
the maintenance stage following the implementation of interventions was not significant. 
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Figure 15  Managerial stage of change (standard interventions) 
 
A breakdown of responses to the question items assessing stage of change enables detailed 
examination of managers’ attitudes, perceptions, intentions, and behaviours. 
The proportion of managers that indicated that they were concerned about the risks of their 
employees developing MSDs reduced (although not significantly, perhaps due to the relatively 
small sample size) from 81% pre-implementation of interventions, to 58% post-implementation.   
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In terms of intentions to take action, as would be expected, prior to the implementation of changes, 
the majority of managers expressed the intention for changes to be made (71% in the next 6 months, 
and 62% in the next month or two).  Following the implementation of standard interventions, 67% 
of managers still expressed the intention to make changes aimed at reducing the risks in the next 6 
months, and 50% in the next month of two.  Prior to the implementation of changes, 62% of 
managers had specific plans for the types of changes that would help to reduce the risks, compared 
to 58% post-intervention.   
 
Before the implementation of the interventions to be monitored, 67% of managers indicated that 
steps aimed at reducing the risks had already been taken.  Unsurprisingly, virtually all (92%, 11 of 
the 12 managers) reported that changes had been made in the post-intervention survey.  In addition, 
80% of managers indicated that they intended to pay further attention to the issue of MSDs 
following the implementation of interventions (compared to 67% of managers prior to the 
implementation of interventions).  Again, none of these differences were statistically significant. 
 
4.1.3  Attitudes towards health & safety 
The short form of the Safety Climate Checklist (Cox & Cheyne, 1999) was administered to 
managers to assess attitudes and perceptions regarding the following factors: senior management 
commitment, communication, company prioritisation of safety, perceived importance of safety rules 
& procedures, supportive environment, involvement in health & safety, personal priorities & need 
for safety, and work demands enabling safe working.  A breakdown of managers’ pre- and post-
implementation responses is shown in table 13 (percentages are to the nearest whole number). 
    
In order to analyse managers’ responses to the items in the Safety Climate Checklist, scores were 
calculated for each dimension, following the method outlined by Cox and Cheyne (1999).  This 
analysis generates a score between 2 to 10 for each dimension.  The scores from both the pre- and 
post-intervention surveys are shown in figure 16. 
 
The most notable change in managers’ attitudes towards safety climate was a reduction in 
managers’ personal priorities and need for safety.  Care must be taken in interpreting these findings 
as representative, however, due to the relatively small samples sizes.  Increases are evident in 
managers’ personal appreciation of risks, and their perceived importance of safety rules and 
procedures following the implementation of interventions. 
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4.2 TAILORED INTERVENTIONS 
 
4.2.1  Participant characteristics 
In the tailored intervention condition, 22 managers participated in the pre-intervention survey, 
16 of whom were general managers, 3 were supervisors, 2 were directors, and 1 a health and 
safety manager.  Following implementation of interventions, 16 managers within the tailored 
intervention condition completed the survey, 13 of whom were general managers, and 3 were 
health and safety managers.  As in the standard intervention condition, whilst managers’ 
responses were crucial to the tailoring of interventions, due to the relatively small numbers of 
managers, care must be taken in interpreting these results as generalisable to the broader 
managerial population. 
 
4.2.2  Stage of change  
Prior to the implementation of interventions, the majority of managers in the tailored 
intervention condition indicated that they were in the maintenance stage (50%).  Following 
the implementation of standard interventions, as would be expected, the majority of managers 
were identified as being in the action stage (56%), as shown in figure 17.  The increase in the 
number of managers in the action stage following the implementation of interventions was 
statistically significant [χ2 (1) = 4.47; p < 0.05]. 
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Figure 17  Managerial stage of change (tailored interventions) 
 
A breakdown of responses to the question items assessing stage of change enables detailed 
examination of managers’ attitudes, perceptions, intentions, and behaviours. 
 
The proportion of managers involved in tailored interventions that reported being concerned 
about the risks of employees developing MSDs reduced a little, from 96% to 86% following 
the implementation of changes. 
 
As in the standard intervention condition, managers’ intentions to take action did not differ 
significantly before and after the implementation of interventions.  Those that intended to take 
action in the next 6 months (the delimiting condition for the contemplation stage) decreased 
very slightly, from 68% to 63%, and those intending to take action in the next month or two 
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(one of the delimiting factors of the preparation stage) increased from 50% to 63% following 
implementation of changes.  
 
Perhaps unsurprisingly, fewer managers had specific plans for the changes that they intended 
to make following the implementation of interventions (56% compared to 68%), and more 
managers reported that changes had been made to tackle the risks (88% compared to 73% pre-
intervention).  As in the standard intervention condition, none of these differences were 
statistically significant. 
 
Encouragingly, in both the pre- and post-intervention surveys, all of those managers that had 
taken action more than 6 months ago indicated that they intended to continue their attempts to 
maintain low levels of risk.     
 
4.2.3  Attitudes towards health & safety 
A breakdown of managers’ pre- and post-implementation responses to the Safety Climate 
Checklist (Cox & Cheyne, 1999) is shown in table 14 (percentages are to the nearest whole 
number). 
    
In order to analyse managers’ responses to the items in the Safety Climate Checklist, scores 
were calculated for each dimension, following the method outlined by Cox and Cheyne 
(1999).  This analysis generates a score between 2 to 10 for each dimension.  The scores from 
both the pre- and post-intervention surveys are shown in figure 18. 
 
As with the results from managers involved in the standard interventions, care must be taken 
in interpreting these findings as representative, due to the relatively small samples sizes.  As 
can be seen in figure 18, managers’ personal appreciation of risks appeared to increase, 
although their perceived importance of safety rules and procedures, perceptions of senior 
management commitment, involvement in health and safety, and the extent to which their 
working environment was seen as supportive appeared to decline following the 
implementation of interventions. 
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4.3  MANAGERIAL INTERVIEWS 
 
4.3.1  Participant characteristics 
A total of 17 interviews were conducted following the implementation of changes.  The details of 
interviewees are displayed in table 15. 
 
Table 15  Interviewee details 
 
Case 
number 
Industry Role of Interviewee Tenure with 
company 
1 Manufacturing  Works Manager 5 yrs 
2 Manufacturing  Health & Safety Manager 15 yrs 
3 Manufacturing Health & Safety Advisor 2 yrs 
4 Manufacturing Health & Safety Advisor 2 yrs 
5/61 Utilities Health & Safety Advisor 26 yrs 
7 Utilities Office Manager 15 yrs 
8 Transport & 
communications 
Office Manager 23 yrs 
9 Education Occupational Health Advisor 12 yrs 
10 Transport & 
communications 
Office Manager 4 yrs 
11 Transport & 
communications 
Office Manager 1 yr 
8/10/11 Transport & 
communications 
Ergonomist 20 yrs 
12 Education Office Manager 24 yrs 
14  Education Office Manager 2 yrs 
15 Manufacturing Engineer 3 yrs 
16/18/23 Manufacturing & delivery Occupational Health Advisor 5 yrs 
17/19/20 Transport  Head of Safety 11 yrs 
13/21/24 Education Health & Safety Manager 2 yrs 
 
 
4.3.2  Barriers experienced when making changes 
The most commonly cited barrier to implementing changes to reduce the risks of MSDs, was the 
resistance of employees to change their behaviour, followed by the process of gaining senior 
managerial authorisation for the changes, and managerial attitudes towards the issue in general.  The 
main themes are summarised in table 16. 
 
 
 
 
 
 
 
 
 
 
 
                                                 
1 Where more than one case number appears, these are separate sections/offices of the same organisation, for 
which the interviewee was responsible 
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Table 16  Summary of main themes (managerial interviews – barriers to change) 
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1 S 9      9       
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5 S  9            
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11 S          9    
8/10/11 S/T  9     9   9    
12 T         9     
13/21/24 S  9   9         
14 T 9        9     
15 S           9  9 
16/18/23 S/T 9 9 9  9  9   9    
17/19/20 S/T 9             
 
Worker behaviour 
The difficulty of changing workers’ behaviour was the most frequently cited barrier.   
The difficulties experienced in getting employees to adapt their behaviour were also highlighted by the 
manager of a small administration office within a major utilities organisation.  She exclaimed that: 
 
 “I can only provide the equipment or training, can’t actually force people to use it. All you 
can do is tell them what to do, can’t control what they actually do.”  
 
Regarding the resistance of employees to change their habitual work practices, the works manager of a 
concrete paving manufacturer stated “…if I could replace the people, it would all be done much 
quicker…”  Similarly, concerning the adoption of new working practices, with slight sarcasm the 
occupational health advisor for a large food and drinks manufacturer claimed that “… some of the 
delightful staff we have wouldn’t do it no matter what.”  A number of other interviewees made similar 
references, including the health and safety manager of a large manufacturing organisation who 
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commented that “…habits are hard to change, some are still working the same way”, and an office 
manager within a medium sized subsidiary of a large delivery organisation highlighted that “Getting 
the guys to stick to the weight limit is another problem.” 
 
In addition, the manager of an office belonging to a large, nation-wide delivery organisation described 
the initial resistance to the implementation of new equipment aimed at reducing the physical strain of 
the job: 
 
“When they first trialled one, a lot of the guys said they wouldn’t be seen dead with one of 
those, but since the guys came back and said how good they are, they’ve got used to them, and 
all want them now.”  
 
Consequently, initial resistance to changing behaviours amongst employees may be more closely 
related to attitudes than other factors such as usability, or practicality.   
 
Promoting behaviour change 
In recognition of the need to continue efforts to promote risk awareness, and to prevent employees 
from reverting back to habitual ways of working, two organisations (one having received tailored 
advice, one having conducted a standard intervention) described further plans to conduct process 
audits, which one described as involving going “back to basics”.  The interviewees from these 
organisations; one a second subsidiary of the delivery organisation described above, and one a car 
seats manufacturer; explained that this was to involve taking time out form routine daily management 
tasks to promote risk awareness, check that all procedures are being followed, and enforce rules.  The 
engineer interviewed from the manufacturing organisation explained that it was important to ensure 
that workers do not “start doing their own thing, as this can compromise the ergonomics principles set 
out…”. 
 
The occupational health advisor of a fifth organisation; one which also received advice on tailoring 
their interventions according to managerial and worker stage of change; again acknowledged the 
problem of resistance to change, but described attempts that had been made to improve employees’ 
attitudes towards intended changes: 
 
“The usual resistance to change, and ‘oh, this is going to cause problems’. It’s selling it, and 
getting the guys that have already benefited from doing things, actually to be your sellers, 
because they can do it better than anybody else to be fair.”  
 
Gaining managerial authorisation and/or commitment 
A number of interviewees made reference to the difficulties that they had experienced in gaining 
authorisation for interventions to be implemented, and the need to justify plans to senior management. 
 
The manager of the postal department within a education institution, for instance, referred to “…the 
people you have to go through…” as one of the major barriers in tackling problems, and highlighted 
the need to “just keep banging on about it” to senior management.  Another manager exclaimed 
“…it’s a constant battle.”  Similarly, the health and safety manager overseeing the operations of a 
major transport organisation identified the main barriers to implementing changes and reducing risks 
as: 
 
“The number of people that must be consulted and in agreement. It’s a very slow process.”  
 
Similarly, the health and safety manager of a different manufacturing organisation also expressed 
frustration regarding the difficulties experienced in gaining management approval for desired changes.  
The main reason he gave for changes having not been implemented was because “It takes time for 
things to get the go-ahead by senior management.” 
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In addition, the works manager of a small sister plant belonging to a large concrete manufacturing 
organisation: “I have to justify proposed changes substantially to senior management.”  He went on to 
explain that the process of gaining agreement rested substantially on justifying costs the costs 
involved.   In convincing senior management of the cost-benefit of making changes, this manager 
described that he typically emphasises the benefits to be gained from ergonomics interventions in 
terms of increased efficiency (rather than employee health), because efficiency is the key concern of 
the company’s senior management.   
 
This situation appeared to exist in a number of other industries, for example, the occupational health 
advisor of a tertiary educational institution highlighted that “It takes a lot of arguing for changes to be 
made.”  Similarly, an occupational health advisor from a large drinks manufacturing and distribution 
company explained that the process of acquiring senior managerial approval had resulted in some 
plans being delayed: 
 
“It’s all in sort of infancy, because I have to have agreement.  The company is a little archaic 
in some respects.” 
 
Managerial attitudes towards health & safety 
Managerial attitudes towards, and perceptions of, MSDs (and health and safety in general) were cited 
by 5 interviewees as barriers to implementing changes.  In the words of the occupational health 
advisor within a tertiary education institution, the largest barrier to making changes was “Getting 
managers to appreciate the importance of it.”  It is likely that managers’ perceptions also underpinned 
the problems outlined above with regard to decision-making and gaining authorisation for changes. 
 
Similarly, the health and safety manager within primary education noted the reason why some plans 
had not been implemented: 
 
“Staff perceptions towards funding and the importance of managing identified topics 
are not taken globally over schools…Where this has been the case, staff members have 
not been receptive to considering alternative ways of working and…become cautions 
or evasive when asked how things could be done differently…to improve their working 
environment.”  
 
He went on to summarise the main barrier in terms of tackling these types of problems as: 
 
“Cultural problems, specifically cynicism of staff being concerned as to why a sudden interest 
and focus is being placed upon them…”  
 
Cynicism on behalf of managers was also mentioned by the occupational health advisor within a large 
drinks manufacturing organisation.  Referring to one of the depot managers, she explained that “He’s 
sceptical, he can’t believe that they will do the exercises…”  This interviewee then went on to describe 
that the main problem in tackling MSDs, as with as other health and safety problems, is: 
 
“People seeing the light, if you like, if you don’t have the buy in of…it’s not just management, 
local management as well, and staff buy-in.”  
 
Consequently, these comments support the notion that the success of initiatives depends not only on 
management commitment, but commitment from individuals at all levels of the organisation. 
 
As mentioned by a number of interviewees, managerial scepticism towards health and safety 
initiatives led to these initiatives being seen as just extra initiatives on top of their everyday 
management activities, rather than an integral part of the process.  For example, the occupational 
health advisor of a college employing around 460 members of staff felt that staff saw occupational 
health and safety initiatives as: 
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“…just one other thing on the workload that they don’t have time to do, and see it as an add-
on.” 
 
This is supported by the manager of an office within a large transport and communications 
organisation, who, regarding health and safety initiatives, commented that: 
 
“It’s difficult enough to get the everyday paperwork done, never mind extra initiatives!” 
 
Time, resources, & prevention 
Managerial attitudes are likely to underpin a number of other barriers mentioned, including the 
insufficient time and resources allocated to health and safety matters, and the tendency for approaches 
to be reactive rather than preventative.  The occupational health advisor of an educational institution 
with around 460 staff members stated that: 
 
“We would like to take a much more proactive approach to tackling problems.  At the moment 
we tend to only get to see those that are already experiencing problems, because we don’t 
have enough time…would like to go and actively promote issues, raise awareness…”   
 
She went on to describe that senior management did not see the benefits of activities aimed at raising 
awareness in order to help prevent problems, but instead: 
 
“…they are only keen to put changes into place when they need to do it to get staff back to 
work.  Things are gradually getting better, but we’re still fire fighting.” 
 
A lack of preventative approaches was also evident in other organisations.  For example, the health 
and safety advisor for one manufacturing organisation explained that the continuation of attempts to 
tackle MSDs would only depend upon whether MSDs remained the key cause of RIDDOR incidents: 
 
“Other [further] changes will depend on whether manual handling remains a key problem in 
next year’s stats.”  
 
The tendency for health and safety initiatives to be reactive in nature, and possible consequences of 
this, were highlighted by the health and safety manager responsible for education in one borough 
council, who explained that:  
 
“There has been a long standing position, though not openly stated, that health and safety 
applies when things go wrong and has perpetuated the myth or negative approach towards 
health and safety generally.”  
 
“…staffing resources to manage health and safety have been a major concern. Schools having 
been given greater self regulation without having the necessary skills to address in house 
safety matters.  This has impacted on staff safety and health where staff members and head 
teachers have not successfully apportioned sufficient time or resources...time factors involved 
in addressing these issues are an ongoing issue as too are the perceptions of senior managers, 
head teachers…Concerns may also exist as to the perceived cost implications once problems 
are identified, despite the fact that such issues exist in the first place.”  
 
Production priority & temporary workers 
Production was a further factor that was highlighted as a barrier to the implementation of changes, as 
described by the health and safety manager of a manufacturing organisation employing around 850 
employees: 
 
“We’ve done a little, but progress is slow because production demand has gone through the 
roof.”   
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This manager explained that production is seen as more important than conducting the training needed 
to enable rotation to be implemented:  
 
“I have a hard time trying to persuade production managers to allow staff to be taken out 
long enough to train.” 
 
The health and safety advisor of another, smaller, manufacturing organisation, explained that refresher 
training had not been implemented, as “current shift systems won’t allow for it.” 
 
Exacerbating the problems related to increased productivity, was the tendency for temporary workers 
to be employed for periods of increased productivity.  In 2 organisations, the prevalence of temporary 
employees in the workforce was cited as a barrier to the implementation of rotation, as managers were 
disinclined to train temporary workers in all tasks.   
 
4.3.3  Factors facilitating the change process 
Fewer interviewees cited factors that they believed acted as facilitators to change than the number that 
cited barriers, but the factors that were identified as assisting the process of making changes are 
summarised in table 17 below. 
 
Table 17  Summary of main themes (managerial interviews – change facilitators) 
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Supportive management  
The importance of having enthusiastic and supportive management was the most commonly cited 
facilitator in the implementation of interventions to tackle MSDs.  As described by the health and 
safety advisor of a large utilities organisation:  
 
“Having the supportive management in there, to help with implementation and organisation.”    
 
She attributed the smooth implementation of changes at one site largely to the benefits of having 
managers that are “enthusiastic and organised, who value health and safety”, and compared this with 
difficulties experienced at another site, where some managers “…seem to see it as an add-on, 
something extra for them to do.” 
 
The health and safety advisor to a medium-sized manufacturing company explained that it was hard to 
pinpoint important facilitators, but added that the company’s new Managing Director, who 
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demonstrated more visible support to health and safety in general, had definitely had a beneficial 
effect.   
 
The beneficial influence of supportive management was evident in a number of other organisations.  
The manager of an administrative office employing 55 members of staff explained:   
 
“I can honestly say that I am very lucky, because [senior manager] is very sympathetic 
towards the types of changes that we would like to make.”  
 
In contrast to problems experienced due to lack of managerial commitment, an occupational health 
advisor to a large drink manufacturer described the positive effect of managerial support with regards 
to a different initiative: 
 
“…it is at director level being enforced, and also the operations managers are going to be 
targeted in their performance…and from that view I’m hopeful.  I was a little cynical initially, 
but I’m hopeful that some of the things might actually work now.” 
 
Change of management 
In line with the important role played by management, several interviewees also indicated that 
management reorganisation prompted action to be taken.  For example, as described by the manager of 
the administrative office cited above: 
 
“…person who was in charge of the… team retired, so I thought it would be good, because it 
has been several years since risk assessments, and you know, to, stock take, so we updated the 
risk assessments.”  
 
In addition, the occupational health advisor of a tertiary education institution mentioned that 
reorganisation of the college some years ago “shook things up a little”, and speculated that further 
impetus could perhaps be achieved from the replacement of the current health and safety manager, 
“…the current one is nearing retirement, and perhaps doesn’t have the same motivation…” 
 
4.3.4  Outcomes of the interventions 
When interviewees were asked if they felt that there had been any changes as a result of the 
interventions, in terms of working practices, absence, or attitudes, interviewees from organisations 
receiving both standard and tailored interventions described a variety of outcomes.  These outcomes 
are summarised in table 18. 
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Table 18  Summary of main themes (managerial interviews – change outcomes) 
 
Positive changes No notable changes 
C
as
e 
nu
m
be
r 
   St
an
da
rd
/T
ai
lo
re
d 
Im
pr
ov
ed
 a
w
ar
en
es
s/
 
at
tit
ud
es
/c
ul
tu
re
 
R
ed
uc
ed
 a
bs
en
ce
 le
ve
ls
 
R
ed
uc
ed
 le
ve
ls
 o
f f
at
ig
ue
 
R
ed
uc
ed
 in
ju
ri
es
 a
nd
/o
r 
lo
st
 ti
m
e 
C
ha
ng
es
 in
 w
or
ki
ng
 
pr
ac
tic
es
 
N
o 
no
ta
bl
e 
ch
an
ge
s i
n 
w
or
ki
ng
 p
ra
ct
ic
es
 
N
o 
no
ta
bl
e 
di
ffe
re
nc
es
 in
 
ab
se
nc
e 
T
oo
 e
ar
ly
 to
 sa
y/
 
in
su
ff
ic
ie
nt
 in
fo
rm
at
io
n 
 
1 S    9     
2 T 9      9  
3 S 9   9 9  9  
4 T 9 9   9    
5 S        9 
7 S      9 9  
8 T       9  
9 S 9       9 
10 T     9  9  
11 S       9  
13/21/34 S 9       9 
14 T 9    9  9  
16/18/23 S/T        9 
17/19/20 S/T        9 
 
Changes in working practices were noted explicitly by 4 interviewees, for example, the health and 
safety advisor at one manufacturing organisation explained that ‘…stacking now takes place at the 
operators own pace, rather than paced by the machine.”  Another interviewee, the office manager of a 
small delivery firm, stated that the employees were “quite hot now on sticking to weight limits.”  
 
In terms of the effects of interventions on absence levels, although only one interviewee noted that 
absence levels appeared to have decreased following the implementation of changes, 5 stated that they 
had not noted any changes in absence levels because levels had always been low, and 2 suggested that 
absence tends to be related to other external factors.  One office manager of a large delivery firm, for 
example, exclaimed that “sickness tends to go up with the rain”, due to the work being largely 
outdoors. 
 
A number of interviewees felt that there had been improvements in both employee and managerial 
attitudes as a result of the interventions.  For example, the health and safety manager from one 
borough council stated that: 
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“Since the training and research work was undertaken…has helped to lift the lid on staff 
perceptions of problems and this has provided the individuals involved greater confidence 
when raising concerns earlier than would have occurred previously…There are… some very 
positive changes beginning to occur, this has become apparent in the way that school staff 
have begun to see health and safety as a proactive, positive influence on the behaviour and 
approach to work.” 
 
One manufacturing organisation that received tailored advice to promote risk awareness amongst their 
precontemplative workforce indicated that they observed improvements in attitudes and awareness 
amongst employees, and attributed these improvements to the resulting improvements in 
communication. 
 
“We have taken on board the need to improve communication about what’s going 
on…Awareness [of the risks] has definitely improved. There was an initial increase in reports 
of symptoms, but this is tailing off now.”  
 
There was also evidence that tailoring of interventions helped to improve managers’ awareness of the 
need to continue attempts to maintain low levels of risk, and to manage the risks on an ongoing basis.  
Understanding that the risks of MSDs are never likely to be completely eradicated was reflected by the 
comment of one manager having received advice tailored to those in the maintenance stage, who 
announced “I appreciate that I’m never going to make the area completely free of risks…”, and went 
on to describe systems that she had established for the ongoing monitoring and management of the 
risks. 
 
Similarly, the manager of one small delivery organisation highlighted that staff were “quite hot now 
on sticking to weight limits”, as previously this was a regulation that had been introduced, but one for 
which efforts had not been maintained to enforce, “so departments got away with it and didn’t adhere 
to the limits.”   Interestingly, this manager also explained that: 
 
“It helps when you find out that it’s [the problem] not something high level that we can’t 
understand.” 
 
This supports the belief that managers are more motivated to implement changes if they both 
understand the causes of problems, and can see how the changes might help to solve these problems. 
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5 SUMMARY AND CONCLUSIONS 
 
 
5.1  OVERVIEW OF FINDINGS 
 
5.1.1 Tool development 
This research project applied the stage of change approach to the organisational context.  The aim was 
to determine if tailoring health and safety interventions according to recipients’ readiness to change, 
results in greater effectiveness.  Specifically, the research developed and tested the applicability of the 
stage of change model in relation to reducing the risks of work-related MSDs.  In the first phase of the 
research, tools were developed to assess both organisational (as reflected by managers) and individual 
worker stage of change, and were found to possess high levels of reliability and validity, as identified 
by Cronbach’s alpha and indirectly supported by the significant differences found according to stage 
of change and various independent variables.  Not only were managerial and worker stage of change 
both distributed across the stages, but the different groups of individuals within a single organisation 
(i.e. employees, supervisors, directors) were found to be at different stages of change, suggesting that 
efforts to promote change can be more effectively employed by tailoring the approach or advice given 
to tackle the specific factors that are impeding change for each of these groups specifically.  The fire 
service presented a particularly interesting example, with their workers being the second lowest ranked 
group in terms of stage of change, in contrast to the fire service manager, who was the furthest 
advanced than all other industries (aside from the health care sector).  The tendency for fire fighters to 
be in the precontemplation stage (in contrast to their manager who was in the maintenance stage), may 
be related to a ‘macho’ culture, where fire fighters are resistant to acknowledging the risks.  However, 
further research would be needed into this issue in order to clarify.  Caution must also be taken in 
drawing conclusions from this specific case, as there was only one manager from the fire service 
involved. 
 
The first phase of this study also provided evidence for the specific types of factors that related to 
managers’ stage of change in this context.  Namely, the perceived cost-benefit of taking action, the 
perceived efficacy of changes, recognition that employees have taken absence due to MSDs, and the 
belief that productivity is suffering due to MSDs.  These findings may relate to the decisional balance 
construct (an individual’s weighing up of the pros and cons of change), which has been found to 
predict stage of change progression (Prochaska et al., 1994; Velicier et al., 1999; Dijkstra, Tromp & 
Conijn, 2003).   
 
5.1.2 Implementation 
The second phase of the research was concerned with using the stage of change tool in practice, to 
evaluate whether interventions can be made more effective by tailoring approaches according to 
managerial and worker stage of change.  Not only had workers receiving tailored interventions 
progressed significantly further than those having received standard interventions in terms of their 
stage of change, but workers’ reports of musculoskeletal discomfort also significantly reduced in a 
number or body areas following the implementation of tailored interventions.  No significant 
differences in reported discomfort occurred amongst workers in the standard condition.  Moreover, the 
proportion of workers in the precontemplation stage (that is, those that were unconcerned about the 
risk and did not intend on taking any steps towards reducing the risks) remained unchanged following 
the implementation of standard interventions, as would be expected considering that attitudes and risk-
perceptions were not addressed in these situations. 
 
The importance of attitudes and behaviour to the success of interventions was supported by the post-
intervention interviews, as the most commonly cited barriers to the implementation of changes were 
the failure of employees to change their behaviour, both employee and managerial attitudes, and in 
relation to this, difficulties in obtaining managerial authorisation for intended changes.  Similarly, the 
most commonly cited facilitator to the process of managing the risks of MSDs was the existence of 
management with positive, supportive attitudes towards the issues and the intended changes.  The 
  53
main factors highlighted by managers as influencing the effective reduction of occupational health 
risks such as MSDs, and how they were reflected as interacting, are shown in figure 19. 
 
The interviews also highlighted how the failure for managers to take a systemic view to organisational 
issues, possibly combined with a failure to appreciate the detrimental effects of MSDs on productivity, 
can lead to negative reinforcement cycles.  For instance, the recruitment of temporary staff as a short-
term solution to increased production demands was cited as the reason that rotation had not been 
introduced in two separate organisations.  Lack of rotation increases the risks of MSDs, which can 
lead to increased absence, reduced productivity, reduced efficiency, and so on.  As a result, increased 
prevalence of MSDs amongst the workforce is likely to exacerbate the production-demand deficit, 
requiring the recruitment of more temporary workers, and so on.  This cycle is represented in figure 
20. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 19  Factors influencing the effective reduction of MSDs 
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Figure 20  Exacerbation of problems due to short-term solutions 
 
 
 
5.2 CONCLUSIONS 
 
Both the quantitative and qualitative findings of this work support previous calls for the application of 
the stage of change approach to occupational settings (e.g. Dejoy, 1996; Haslam & Haslam, 2000; 
Prochaska et al., 2001).  The findings of this research suggest that considerable scope exists for 
improving the success of health and safety interventions by tailoring advice according to stage of 
change, in order to tackle the attitudes, beliefs, and intentions that underpin behaviour in the 
workplace.  Moreover, the qualitative findings also provide further insight into the specific knowledge, 
beliefs, and attitudes that are of importance to promoting change towards reducing the risks of MSDs 
in the workplace. 
 
5.3 IMPLICATIONS FOR THEORY AND PRACTICE 
 
Both behaviour change theory and practical recommendations highlight the need to ensure that change 
recipients possess the knowledge, attitudes, and beliefs that promote the adoption and maintenance of 
changes required to prevent MSDs.  The stage of change approach not only satisfies these criteria, but 
also recognises the cyclic nature of change, and the consequential need for ongoing efforts to maintain 
healthy behaviour and prevent risks.  Thus, whilst current theory and practical guidance is unclear as 
to how recommendations for reducing the risks of MSDs in the workplace might actually be put into 
practice, the staged approach offers a practical framework that can be used to help guide the change 
process.  This work provides support for the increased effectiveness of interventions that are tailored 
according to the change recipient’s stage of change.  With this in mind, it is estimated that wide-scale 
adoption of this approach could result in significant cost savings, due to the substantial costs related to 
MSDs.  For instance, back disorders are estimated to cost employers between £315-335 million, and 
upper limb disorders £208-221 million (HSC, 2003).  Similarly, this approach also offers promise for 
the UK Government’s Revitalising Health Strategy, which in 2000 set out aims for a 20% reduction in 
the incidence rate of MSDs by 2010.   
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It is important to note that these findings do not indicate that ‘non-tailored’ ergonomics interventions 
are ineffective per se, but that they are likely to be less effective unless the recipients are concerned 
about the risks, and are convinced that the benefits of making changes outweigh the cons.  The 
systematic assessment and tailoring of interventions according to managers’ and workers’ change 
beliefs, attitudes, and intentions may provide the necessary lever for effectively reducing the 
prevalence of work-related MSDs, and to move beyond the current ‘plateau’ in reduction rates.   The 
current findings extend previous case study evidence (Urlings et al., 1990) using the stage of change 
construct as applied to the organisational context. 
 
In terms of future developments, the findings of this research suggest that longer-term follow-up 
evaluations of interventions would be beneficial.  There are a number of factors that support this 
recommendation.  Firstly, behaviour change is a gradual process, which often involves relapse to 
previous ways of behaving.  Given the importance attributed by these findings to behaviour change in 
the successful reduction of health and safety problems such as MSDs, monitoring workers’ behaviour 
over a longer period of time would enable exploration of the specific factors that are associated with 
workers’ relapse to previous ways of working, in contrast to workers’ maintenance of risk-reducing 
method and practices.  Secondly, monitoring intervention outcomes over a more extended period of 
time would allow investigation of the effects of interventions on organisational culture, which is often 
slow to change.  A third justification for conducting long-term follow-ups of case study interventions, 
relates to the time it can take for organisations to implement changes to the workplace due to external 
constraints (e.g. finding appropriate tools, materials, or equipment).  Even in situations where changes 
were implemented, a number of managers interviewed in this study stated that it was ‘too early to say’ 
what the full effects of the interventions had been.   
 
With regards to the wider implications of this research, having demonstrated the effectiveness of the 
stage of change approach in relation to reducing the risks of MSDs, potential exists for improving the 
effectiveness of many other types of health and safety interventions through application of this 
approach (e.g. stress management, falls from height, violence in the workplace, personal protective 
equipment).     
 
Work-related stress is one occupational health problem that may be particularly appropriate, due to the 
importance of tackling both managerial and workers’ perceptions of, and attitudes towards, this issue.  
Despite being one of the most common causes of occupational ill-health in this country, stress is an 
issue that organisations can be reluctant to tackle, perhaps due to scepticism, perhaps due to lack of 
knowledge regarding how stress can be managed.  In terms of the latter concern, the HSE have taken 
steps towards helping organisations understand how work-related stress can be reduced, through 
publication of the stress management standards.  Therefore, in order to promote the implementation of 
the information outlined by these standards, it is crucial that attitudes regarding stress are also tackled, 
to reduce the scepticism or reluctance that may inhibit some employers from taking action.   
 
The results of this research suggest that the stage of change approach offers considerable scope for 
improving a wide range of health and safety issues in the workplace. 
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STANDARDISED INSTRUCTIONS 
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Work-Related Musculoskeletal Problems Survey 
 
 
 
This survey is part of a study for the Health and Safety Executive, looking at attitudes towards work-
related musculoskeletal problems and their management.  The study is being conducted by researchers 
from the Health & Safety Ergonomics Unit at Loughborough University and the Institute of Work, 
Health, and Organisations at Nottingham University. 
 
The term ‘musculoskeletal problems’ refers to a range of problems affecting the affecting the 
muscles, tendons, and other supporting structures of the body – that is, those affecting the arms and 
wrists such as repetitive strain injury, and also those affecting the back, neck and shoulders. 
 
 
 
 
 
Please answer the following questions as accurately as you can. 
 
All information is strictly confidential, and will be used only for research purposes. 
 
Feedback will be given to [name of company] to help assess the causes of  
aches and pains affecting their employees. 
 
 
 
 
 
 
Thank you 
 
 
 
 
 
 
 
For further information about the study contact: 
Zara Whysall, Health & Safety Ergonomics Unit, Loughborough University 
Tel: 01509 228481 Email: Z.J.Whysall@lboro.ac.uk 
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MANAGERIAL AND WORKER STAGE OF 
CHANGE ASSESSMENT TOOLS
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MANAGERIAL STAGE OF CHANGE ASSESSMENT 
 
1. Are you concerned about the risk of musculoskeletal problems in your organisation? Y / N  
                                                                                                                              (Circle as appropriate)  
 
 
2. Are you thinking about taking action to reduce the risk of musculoskeletal problems in the next 6 
months?   Y  /   N (Circle as appropriate) 
 
→ If no - please go to Question 5. 
 
 
3.  Do you have a clear idea of what you are going to do to reduce the risk of musculoskeletal  
       problems in your company?  Y  /  N   (Circle as appropriate) 
 
 
4. Are you considering taking action to reduce the risk of musculoskeletal problems in the  
next month or two?  Y  /  N   (Circle as appropriate) 
 
 
5.    Have any changes already been made?   Y  /  N   (Circle as appropriate) 
 
→ If yes please go to Question 6. 
→ If no - please go to Section 3. 
 
 
6. Please describe what steps have been taken below (continue on reverse if necessary): 
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………………………………………………………………… 
 
 
7. How long ago were these changes implemented? ………………………….Yrs  / Mths  / Wks  
                 (Circle as appropriate) 
 
8. If more than 6 months ago, is any further attention to the problem planned?   Y / N (If yes,  
please describe what before continuing to Section 3)…………….……………………………..……….. 
…………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………… …...…………………………………………………………………………………………… 
…...………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
………… …...…………………………………………………………………………………………… 
  64
WORKER STAGE OF CHANGE ASSESSMENT 
 
1.   Are you concerned about developing musculoskeletal problems from your work?  Y  /  N      
(Circle as appropriate)  
 
2. Do you think changes should be made to reduce the risk of musculoskeletal problems from your 
work in the next 6 months?   Y  /   N   (Circle as appropriate) 
 
3. Do you think changes should be made in the next month or two?  Y  /  N  (Circle as appropriate) 
 
4. Have you got any suggestions for changes that would reduce the strain of your work?  
….…………………………………………..………………………………………………………
………………………………………………………………………………………………………
……………………………….…………………………..…………………………………………
……………………………………………….……………….….…………………………………
…………………………………………………………………..….………………….……………
…………………………………………………………………………….….….….………………
………………………………………………………………………………..………………….….
………………………………………………………………………………………………………
……………………………………………..………………….….…………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
 
5.   Has your employer made any changes to reduce the risk of musculoskeletal problems from your    
      work?   Y  /  N   (Circle as appropriate) 
 
6.  Are you doing or have you done anything to reduce the risk?   Y  /  N   (Circle as appropriate) 
 
7.  If yes, please describe what you have done: 
….…………………………………………..…………………………………………………………
……………………………………………………………………………………...…………………
………………………….…………………………..…………………………………………………
……………………………………………………………………………………...…………………
………………………….…………………………..…………………………………………………
……………………………………….……………….….……………………………………………
………………………………………………………..….……………………………………………
…………………………………………………………………..………………….….………………
……………………………………………………………………….………………………………..
…………………………………………………………………………………………………………
……………………………………………………………………..(continue on reverse if necessary) 
 
8.   How long ago did you make these changes?…………………………….. wks / mths / yrs 
    (Circle as appropriate) 
          
9.  If more than 6 months ago, do you intend to do anything more?  Y  /  N  (If yes, please describe) 
………………………………….…………………….………………………………………………….. 
…………………………………………………………………………………………………………… 
……..………..…………………………………………………………………………………………… 
……...………………………………………………………………………………………….………… 
……..…………………………………………………………………………………………………….. 
…………………………………………………………………………………………………………… 
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IMPLEMENTATION PHASE: 
SELF-REPORTED PAIN/DISCOMFORT SCALE 
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IMPLEMENTATION PHASE: 
DETAILS OF INTERVENTIONS 
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pr
ov
em
en
t t
ea
m
 
m
ee
tin
gs
 (e
m
pl
oy
ee
 re
pr
es
en
ta
tiv
es
 a
nd
 m
an
ag
em
en
t),
 re
du
ct
io
n 
in
 sh
ift
 le
ng
th
, n
ea
r m
is
s r
ep
or
tin
g 
sy
st
em
, 
im
pr
ov
ed
 st
af
f f
ac
ili
tie
s (
ca
nt
ee
n,
 sh
ow
er
s, 
st
af
f r
oo
m
), 
re
su
rf
ac
in
g 
of
 y
ar
d,
 st
oc
k 
ro
ta
tio
n 
sy
st
em
 (r
ed
uc
in
g 
th
e 
ne
ed
 fo
r m
an
ua
l h
an
dl
in
g 
of
 st
oc
k)
. 
 
2 
T
ai
lo
re
d 
W
or
ke
rs
 w
er
e 
in
 th
e 
pr
ep
ar
at
io
n 
st
ag
e,
 a
nd
 s
o 
fe
ed
ba
ck
 w
as
 g
iv
en
 r
eg
ar
di
ng
 c
ha
ng
es
 th
at
 w
ou
ld
 h
el
p 
re
du
ce
 
th
e 
ri
sk
s. 
 M
an
ag
er
s 
an
d 
su
pe
rv
is
or
s 
w
er
e 
in
 th
e 
ac
tio
n 
st
ag
e,
 a
nd
 s
o 
ad
vi
ce
 w
as
 p
ro
vi
de
d 
on
 th
e 
im
po
rt
an
ce
 
of
 m
ai
nt
ai
ni
ng
 e
ffo
rt
s t
o 
re
du
ce
 th
e 
ri
sk
s b
y 
de
ve
lo
pi
ng
 sy
st
em
s f
or
 o
ng
oi
ng
 m
on
ito
ri
ng
 a
nd
 fe
ed
ba
ck
. 
C
ha
ng
es
 in
tr
od
uc
ed
: J
ob
 ro
ta
tio
n,
 p
ow
er
ed
 w
ire
 c
ut
te
rs
, t
oo
l b
al
an
ce
r, 
lo
w
 im
pa
ct
 h
am
m
er
s, 
an
d 
ad
vi
ce
 
re
ga
rd
in
g 
im
pr
ov
ed
 w
or
ki
ng
 p
os
tu
re
s. 
 A
n 
er
go
no
m
ic
s i
ss
ue
s b
oa
rd
 w
as
 in
tro
du
ce
d 
in
to
 th
e 
w
or
ks
ho
p,
 
pr
ov
id
in
g 
in
fo
rm
at
io
n 
on
 M
SD
s s
uc
h 
as
 sy
m
pt
om
s t
o 
lo
ok
 o
ut
 fo
r, 
an
d 
m
in
ut
es
 fr
om
 sa
fe
ty
 m
ee
tin
gs
 to
 in
fo
rm
 
em
pl
oy
ee
s o
f i
nt
en
de
d 
ac
tio
ns
, a
nd
 to
 g
en
er
at
e 
fe
ed
ba
ck
. 
 
3 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
es
: 
Ex
te
ns
iv
e 
ph
ys
ic
al
 c
ha
ng
es
 to
 th
e 
w
or
kp
la
ce
 in
cl
ud
in
g 
re
m
ov
al
 o
f 
th
e 
m
os
t p
hy
si
ca
lly
 
ar
du
ou
s 
pa
rt 
of
 th
e 
pr
od
uc
tio
n 
pr
oc
es
s, 
in
cr
ea
se
d 
av
ai
la
bi
lit
y 
of
 e
qu
ip
m
en
t (
e.
g.
 F
LT
s)
, l
on
ge
r 
re
st
 p
er
io
ds
, 
m
an
ag
em
en
t t
ra
in
in
g 
in
 h
ea
lth
 a
nd
 s
af
et
y,
 im
pr
ov
ed
 ri
sk
-a
ss
es
sm
en
t p
ro
ce
du
re
 (e
m
ph
as
is
 o
n 
id
en
tif
yi
ng
 ri
sk
s 
fo
r M
SD
s)
, w
ith
 m
an
ag
em
en
t c
om
m
itm
en
t t
o 
fo
llo
w
in
g 
up
 a
ct
io
ns
 re
qu
ire
d 
by
 ri
sk
 a
ss
es
sm
en
ts
. 
 
4 
T
ai
lo
re
d 
Ap
pr
ox
im
at
el
y 
ha
lf 
of
 th
e 
w
or
kf
or
ce
 w
as
 in
 th
e 
pr
ep
ar
at
io
n 
st
ag
e,
 a
nd
 h
al
f i
n 
th
e 
pr
ec
on
te
m
pl
at
io
n 
st
ag
e,
 
ha
vi
ng
 ta
ke
n 
st
ep
s t
o 
re
du
ce
 th
e 
ri
sk
s, 
bu
t f
ee
lin
g 
th
at
 n
o 
fu
rt
he
r a
tte
nt
io
n 
to
 th
e 
is
su
e 
w
as
 n
ec
es
sa
ry
.  
Tw
o 
m
an
ag
er
s w
er
e 
in
 p
re
pa
ra
tio
n,
 a
nd
 o
ne
 in
 p
re
co
nt
em
pl
at
io
n.
  A
dv
ic
e 
w
as
 g
iv
en
 re
ga
rd
in
g 
th
e 
im
po
rt
an
ce
 o
f 
hi
gh
lig
ht
in
g 
th
e 
ne
ed
 fo
r e
m
pl
oy
ee
s t
o 
re
m
ai
n 
vi
gi
la
nt
 to
 th
e 
ri
sk
s o
nc
e 
ac
tio
n 
ha
s b
ee
n 
ta
ke
n,
 a
nd
 to
 e
ns
ur
e 
th
at
 a
ll 
m
an
ag
er
s a
re
 c
on
vi
nc
ed
 o
f t
he
 n
ee
d 
to
 ta
ke
 a
ct
io
n.
 T
o 
fa
ci
lit
at
e 
th
e 
la
tte
r p
oi
nt
, i
nf
or
m
at
io
n 
w
as
 
pr
ov
id
ed
 re
ga
rd
in
g 
M
SD
s a
nd
 th
e 
po
te
nt
ia
l d
et
ri
m
en
ta
l e
ffe
ct
s f
or
 m
an
ag
er
s/
or
ga
ni
sa
tio
ns
 (i
n 
te
rm
s o
f f
ac
to
rs
 
su
ch
 in
cr
ea
se
d 
ab
se
nc
e,
 re
du
ce
d 
pr
od
uc
tiv
ity
, c
om
pe
ns
at
io
n 
cl
ai
m
s)
. C
ha
ng
es
 in
tr
od
uc
ed
: P
ro
du
ct
io
n 
pr
oc
es
s a
lte
re
d 
to
 e
na
bl
e 
st
ac
ki
ng
 to
 ta
ke
 p
la
ce
 a
t o
pe
ra
tiv
e’
s o
w
n 
pa
ce
, u
si
ng
 a
 sl
op
in
g 
st
ac
ki
ng
 ta
bl
e,
 h
ea
lth
 
sc
re
en
in
g,
 im
pr
ov
ed
 ri
sk
-a
ss
es
sm
en
t p
ro
ce
du
re
 (e
m
ph
as
is
 o
n 
id
en
tif
yi
ng
 ri
sk
s f
or
 M
SD
s)
, a
cc
id
en
t r
ep
or
tin
g 
sy
st
em
s, 
an
d 
w
or
ks
ho
p 
fo
r s
en
io
r m
an
ag
er
s r
eg
ar
di
ng
 th
e 
ris
ks
 o
f M
SD
s. 
 
5 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
ed
: I
nt
ro
du
ct
io
n 
of
 in
te
ra
ct
iv
e 
w
eb
-b
as
ed
 tr
ai
ni
ng
 p
ac
ka
ge
 a
va
ila
bl
e 
fo
r e
m
pl
oy
ee
s’
 
on
go
in
g 
us
e 
fr
om
 th
ei
r o
w
n 
w
or
k 
st
at
io
ns
, e
du
ca
tin
g 
em
pl
oy
ee
s a
bo
ut
 h
ow
 to
 a
ss
es
s t
he
ir 
ow
n 
ar
ea
s f
or
 ri
sk
s, 
an
d 
th
e 
ty
pe
s o
f c
ha
ng
es
 th
at
 c
an
 h
el
p 
to
 re
du
ce
 th
e 
ris
ks
.  
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6 
T
ai
lo
re
d 
Th
e 
m
aj
or
ity
 o
f e
m
pl
oy
ee
s 
w
er
e 
pr
ec
on
te
m
pl
at
iv
e,
 e
ith
er
 b
ec
au
se
 th
ey
 w
er
e 
un
co
nc
er
ne
d 
ab
ou
t t
he
 r
isk
s, 
or
 
be
ca
us
e 
th
ey
 h
ad
 ta
ke
n 
st
ep
s 
to
 r
ed
uc
e 
th
e 
ri
sk
s, 
bu
t f
el
t t
ha
t n
o 
fu
rt
he
r 
at
te
nt
io
n 
to
 th
e 
is
su
e 
w
as
 n
ec
es
sa
ry
.  
Th
e 
ca
ll 
ce
nt
re
 m
an
ag
er
 w
as
 i
n 
th
e 
m
ai
nt
en
an
ce
 s
ta
ge
. 
Ad
vi
ce
 w
as
 g
iv
en
 r
eg
ar
di
ng
 t
he
 i
m
po
rt
an
ce
 o
f 
hi
gh
lig
ht
in
g 
en
su
ri
ng
 th
at
 a
ll 
w
or
ke
rs
 a
pp
re
ci
at
ed
 th
e 
ris
ks
 o
f M
SD
s, 
an
d 
th
e 
ne
ed
 fo
r 
em
pl
oy
ee
s 
to
 r
em
ai
n 
vi
gi
la
nt
 to
 th
e 
ri
sk
s 
on
ce
 a
ct
io
n 
ha
s 
be
en
 ta
ke
n.
 T
o 
fa
ci
lit
at
e 
th
is
, i
nf
or
m
at
io
n 
w
as
 p
ro
vi
de
d 
re
ga
rd
in
g 
M
SD
s 
an
d 
th
e 
po
te
nt
ia
l d
et
ri
m
en
ta
l e
ffe
ct
s f
or
 w
or
ke
rs
 (i
n 
te
rm
s o
f f
ac
to
rs
 su
ch
 a
s p
ai
n,
 d
is
co
m
fo
rt
, a
bs
en
ce
, a
nd
 lo
st
 
ea
rn
in
gs
). 
C
ha
ng
es
 i
nt
ro
du
ce
d:
 I
nt
ro
du
ct
io
n 
of
 i
nt
er
ac
tiv
e 
w
eb
-b
as
ed
 t
ra
in
in
g 
pa
ck
ag
e 
av
ai
la
bl
e 
fo
r 
em
pl
oy
ee
s’
 o
ng
oi
ng
 u
se
 f
ro
m
 t
he
ir 
ow
n 
w
or
k 
st
at
io
ns
, e
du
ca
tin
g 
em
pl
oy
ee
s 
ab
ou
t h
ow
 t
o 
as
se
ss
 t
he
ir 
ow
n 
ar
ea
s f
or
 ri
sk
s, 
an
d 
th
e 
ty
pe
s o
f c
ha
ng
es
 th
at
 c
an
 h
el
p 
to
 re
du
ce
 th
e 
ris
ks
. 
 
7 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
ed
: 
R
is
k 
as
se
ss
m
en
ts
 f
or
 a
ll 
ta
sk
s, 
m
an
ua
l h
an
dl
in
g 
tra
in
in
g,
 f
oo
t a
nd
 w
ris
t r
es
ts
 p
ro
vi
de
d 
w
he
re
 d
es
ire
d,
 w
or
ks
ta
tio
ns
 a
dj
us
te
d 
(e
.g
. 
ta
bl
e 
he
ig
ht
, 
pl
ac
em
en
t 
of
 e
qu
ip
m
en
t, 
ch
ai
rs
 a
dj
us
te
d 
fo
r 
ea
ch
 
in
di
vi
du
al
 a
nd
 l
ab
el
le
d)
, 
tro
lle
y 
fo
r 
tra
ns
po
rti
ng
 m
ai
l 
sa
ck
s, 
sp
ac
e 
un
de
r 
de
sk
s 
cl
ea
re
d,
 r
eo
rg
an
is
at
io
n 
of
 
st
or
ag
e 
ar
ea
s, 
au
to
m
at
ic
 st
ap
le
rs
, j
ob
 ro
ta
tio
n,
 b
lin
ds
 re
pl
ac
ed
 to
 re
du
ce
 g
la
re
. 
 
8 
T
ai
lo
re
d 
W
or
ke
rs
 w
er
e 
in
 th
e 
pr
ep
ar
at
io
n 
st
ag
e,
 a
nd
 s
o 
fe
ed
ba
ck
 w
as
 g
iv
en
 r
eg
ar
di
ng
 c
ha
ng
es
 th
at
 w
ou
ld
 h
el
p 
re
du
ce
 
th
e 
ri
sk
s. 
M
an
ag
er
s a
nd
 su
pe
rv
is
or
s w
er
e 
in
 th
e 
ac
tio
n 
st
ag
e,
 a
nd
 so
 a
dv
ic
e 
w
as
 p
ro
vi
de
d 
on
 th
e 
im
po
rt
an
ce
 o
f 
m
ai
nt
ai
ni
ng
 e
ffo
rt
s 
to
 r
ed
uc
e 
th
e 
ri
sk
s 
by
 d
ev
el
op
in
g 
sy
st
em
s 
fo
r 
on
go
in
g 
m
on
ito
ri
ng
 a
nd
 fe
ed
ba
ck
.  
C
ha
ng
es
 
in
tr
od
uc
ed
: 
D
is
cu
ss
io
n 
of
 h
ea
lth
 a
nd
 s
af
et
y 
is
su
es
 i
n 
fo
cu
s 
gr
ou
ps
 w
ith
 e
m
pl
oy
ee
s, 
in
tro
du
ct
io
n 
of
 
er
go
no
m
ic
al
ly
 d
es
ig
ne
d 
tro
lle
ys
 t
o 
re
m
ov
e 
w
ei
gh
t 
of
 d
el
iv
er
y 
fr
om
 t
he
 p
er
so
n,
 r
ed
es
ig
n 
of
 s
or
tin
g 
fr
am
es
, 
re
de
si
gn
 o
f s
ac
k 
fr
am
es
 to
 p
re
ve
nt
 o
ve
rf
ill
in
g,
 ri
sk
 a
ss
es
sm
en
ts
 o
f d
el
iv
er
y 
ro
ut
es
. 
 
9 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
ed
: R
is
k 
as
se
ss
m
en
ts
 o
f a
ll 
w
or
ks
ta
tio
ns
, n
ew
 d
es
ks
, m
on
ito
r r
is
er
s, 
ne
w
 a
dj
us
ta
bl
e 
ch
ai
rs
, 
re
or
ga
ni
sa
tio
n 
of
 w
or
ks
ta
tio
ns
, w
ris
t a
nd
 fo
ot
 re
st
s w
he
re
 d
es
ire
d.
   
 
10
 
T
ai
lo
re
d 
W
or
ke
rs
 w
er
e 
in
 th
e 
pr
ep
ar
at
io
n 
st
ag
e,
 a
nd
 s
o 
fe
ed
ba
ck
 w
as
 g
iv
en
 r
eg
ar
di
ng
 c
ha
ng
es
 th
at
 w
ou
ld
 h
el
p 
re
du
ce
 
th
e 
ri
sk
s. 
M
an
ag
er
s a
nd
 su
pe
rv
is
or
s w
er
e 
in
 th
e 
ac
tio
n 
st
ag
e,
 a
nd
 so
 a
dv
ic
e 
w
as
 p
ro
vi
de
d 
on
 th
e 
im
po
rt
an
ce
 o
f 
m
ai
nt
ai
ni
ng
 e
ffo
rt
s 
to
 r
ed
uc
e 
th
e 
ri
sk
s 
by
 d
ev
el
op
in
g 
sy
st
em
s 
fo
r 
on
go
in
g 
m
on
ito
ri
ng
 a
nd
 fe
ed
ba
ck
.  
C
ha
ng
es
 
in
tr
od
uc
ed
: 
D
is
cu
ss
io
n 
of
 h
ea
lth
 a
nd
 s
af
et
y 
is
su
es
 i
n 
fo
cu
s 
gr
ou
ps
 w
ith
 e
m
pl
oy
ee
s, 
in
tro
du
ct
io
n 
of
 
er
go
no
m
ic
al
ly
 d
es
ig
ne
d 
tro
lle
ys
 to
 re
m
ov
e 
w
ei
gh
t o
f d
el
iv
er
y 
fr
om
 th
e 
pe
rs
on
, r
ed
es
ig
n 
of
 s
or
tin
g 
fr
am
es
, r
is
k 
as
se
ss
m
en
ts
 o
f d
el
iv
er
y 
ro
ut
es
, a
nd
 c
on
se
qu
en
t r
eo
rg
an
is
at
io
n 
of
 ro
ut
es
. 
 
11
 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
ed
: D
is
cu
ss
io
n 
of
 h
ea
lth
 a
nd
 s
af
et
y 
is
su
es
 in
 fo
cu
s 
gr
ou
ps
 w
ith
 e
m
pl
oy
ee
s, 
in
tro
du
ct
io
n 
of
 
er
go
no
m
ic
al
ly
 d
es
ig
ne
d 
tro
lle
ys
 to
 re
m
ov
e 
w
ei
gh
t o
f d
el
iv
er
y 
fr
om
 th
e 
pe
rs
on
, r
ed
es
ig
n 
of
 s
or
tin
g 
fr
am
es
, r
is
k 
as
se
ss
m
en
ts
 o
f d
el
iv
er
y 
ro
ut
es
, a
nd
 c
on
se
qu
en
t r
eo
rg
an
is
at
io
n 
of
 ro
ut
es
. 
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12
 
T
ai
lo
re
d 
Th
e 
m
aj
or
ity
 o
f w
or
ke
rs
 w
er
e 
in
 th
e 
pr
ec
on
te
m
pl
at
io
n 
st
ag
e,
 s
o 
ad
vi
ce
 w
as
 g
iv
en
 r
eg
ar
di
ng
 th
e 
im
po
rt
an
ce
 o
f 
en
su
ri
ng
 th
at
 w
or
ke
rs
 a
pp
re
ci
at
ed
 th
e 
ri
sk
s 
of
 M
SD
s. 
To
 fa
ci
lit
at
e 
th
is
, i
nf
or
m
at
io
n 
w
as
 p
ro
vi
de
d 
re
ga
rd
in
g 
M
SD
s 
an
d 
th
e 
po
te
nt
ia
l d
et
ri
m
en
ta
l e
ffe
ct
s 
fo
r 
w
or
ke
rs
 (i
n 
te
rm
s 
of
 fa
ct
or
s 
su
ch
 a
s 
pa
in
, d
is
co
m
fo
rt
, a
bs
en
ce
, 
an
d 
lo
st
 e
ar
ni
ng
s)
. 
 C
ha
ng
es
 i
nt
ro
du
ce
d:
 I
nt
ro
du
ct
io
n 
of
 s
el
f-
se
rv
ic
e 
te
rm
in
al
 a
nd
 d
ro
p 
bo
xe
s 
to
 r
ed
uc
e 
ha
nd
lin
g 
of
 b
oo
ks
 b
y 
st
af
f 
at
 is
su
e 
de
sk
, f
oo
t r
es
ts
 w
he
re
 d
es
ire
d,
 m
ai
nt
en
an
ce
 o
f 
tro
lle
ys
, r
eo
rg
an
is
at
io
n 
of
 
eq
ui
pm
en
t s
to
ra
ge
 to
 e
as
e 
ac
ce
ss
, r
ef
re
sh
er
 tr
ai
ni
ng
 in
 m
an
ua
l h
an
dl
in
g 
an
d 
ho
w
 to
 id
en
tif
y 
pr
ob
le
m
s. 
   
 
13
 
St
an
da
rd
 
C
ha
ng
es
 i
nt
ro
du
ce
d:
 T
ra
in
in
g 
in
 m
ov
in
g 
an
d 
ha
nd
lin
g,
 r
eo
rg
an
is
at
io
n 
of
 s
to
ra
ge
 a
re
as
, 
as
si
st
iv
e 
lif
tin
g 
de
vi
ce
s, 
jo
b 
ro
ta
tio
n.
 
 
14
 
T
ai
lo
re
d 
Th
e 
m
aj
or
ity
 o
f w
or
ke
rs
 w
er
e 
in
 th
e 
pr
ec
on
te
m
pl
at
io
n 
st
ag
e,
 s
o 
ad
vi
ce
 w
as
 g
iv
en
 r
eg
ar
di
ng
 th
e 
im
po
rt
an
ce
 o
f 
en
su
ri
ng
 th
at
 w
or
ke
rs
 a
pp
re
ci
at
ed
 th
e 
ri
sk
s 
of
 M
SD
s. 
To
 fa
ci
lit
at
e 
th
is
, i
nf
or
m
at
io
n 
w
as
 p
ro
vi
de
d 
re
ga
rd
in
g 
M
SD
s 
an
d 
th
e 
po
te
nt
ia
l d
et
ri
m
en
ta
l e
ffe
ct
s 
fo
r 
w
or
ke
rs
 (i
n 
te
rm
s 
of
 fa
ct
or
s 
su
ch
 a
s 
pa
in
, d
is
co
m
fo
rt
, a
bs
en
ce
, 
an
d 
lo
st
 e
ar
ni
ng
s)
. C
ha
ng
es
 in
tr
od
uc
ed
: I
ns
ta
lla
tio
n 
of
 a
ut
om
at
ic
 d
oo
rs
, r
ep
la
ce
m
en
t o
f d
el
iv
er
y 
tro
lle
y 
w
ith
 
m
ot
or
is
ed
 v
eh
ic
le
, 
re
m
ov
al
 o
f 
ob
st
ac
le
s 
in
 d
el
iv
er
y 
ar
ea
 e
na
bl
in
g 
ve
hi
cl
es
 t
o 
ba
ck
 u
p 
to
 l
oa
di
ng
 b
ay
, 
en
fo
rc
em
en
t o
f m
ai
l b
ag
 w
ei
gh
t l
im
its
 a
ro
un
d 
th
e 
or
ga
ni
sa
tio
n.
 
 
15
 
St
an
da
rd
 
C
ha
ng
es
 in
tr
od
uc
ed
: A
ll 
w
or
k 
ar
ea
s 
as
se
ss
ed
 fo
r 
M
SD
 ri
sk
s 
us
in
g 
a 
pa
ck
ag
e 
de
ve
lo
pe
d 
fo
r t
he
 c
om
pa
ny
 to
 
ca
lc
ul
at
e 
sc
or
es
 fo
r M
SD
 ri
sk
 fo
r e
ac
h 
ta
sk
, b
as
ed
 u
po
n 
vi
de
o 
fo
ot
ag
e 
of
 w
or
ke
rs
 p
er
fo
rm
in
g 
th
e 
ta
sk
s, 
ro
ta
tio
n 
of
 t
as
ks
 b
as
ed
 o
n 
re
co
m
m
en
da
tio
ns
 g
en
er
at
ed
 b
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